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Abstract 
PROFESSIONAL DEVELOPMENT RECOGNIZING TECHNOLOGY 
INTEGRATION MODELED AFTER THE TPACK FRAMEWORK 
Laura McCusker, Ed.D.  
Drexel University, 2017 
Chairperson: Ken Mawritz 
Public school teachers within a Pennsylvania intermediate unit are receiving 
inadequate job-embedded professional development that recognizes knowledge of 
content, pedagogy, and technology integration, as outlined by Mishra and Koehler’s 
Technological Pedagogical Content Knowledge (TPACK) framework (2006). A school 
environment where teachers are expected to educate themselves on how to integrate 
technology into the classroom will not adequately produce students for today’s digital 
world.  
The purpose of this study was to relate differences in the technology integration 
of K-12 public school teachers to the adoption of the TPACK framework into a school 
district’s professional development model. This mixed methods 
constructivist/interpretivist case study assessed the efficacy of professional development 
of K-12 public school teachers on their practice of integrating the TPACK framework. 
The proposed research explained how the technology integration of individual teachers is 
affected by professional development offered, measured how the teachers’ practice of 
integrating the TPACK framework relates to the professional development offered, and 
identified best practices for professional development.  
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Chapter 1- Introduction to the Research 
Introduction to the Problem 
Traditional classrooms used a variety of technologies, from textbooks to 
overhead projectors, from typewriters in English language classrooms to charts of the 
periodic table on the walls of laboratories. However, such tools can become so 
embedded in education over time that their status as a technology disappears and 
becomes “transparent” (Bruce & Hogan, 1998), meaning they had become so 
commonplace that they are not even categorized as technologies. Technologies have 
come to the forefront of educational discourse recently, primarily because of the wide 
range of new technologies available and the interest in learning how to apply them to 
teaching (Mishra & Koehler, 2006). 
 Though not all teachers have embraced these new technologies, the fact is they 
are here to stay. Furthermore, the rapid rate of evolution of these new digital 
technologies prevents them from becoming ‘‘transparent’’ (like overheads and 
typewriters) any time soon. Teachers will have to do more than just learn to use 
currently available tools; they also will have to continually learn new techniques and 
skills as current technologies become obsolete (Mishra & Koehler, 2006). However, the 
lack of effective professional development and time have been the most consistent 
barriers to technology integration in American classrooms (Anderson, 2012). 
Current research on teacher knowledge debates how much preparation teachers 
need in content area knowledge, but does not address what type of content teachers need 
to learn (Ball, Thames, & Phelps, 2008). Shulman introduced the framework of 
Pedagogical Content Knowledge (PCK) in 1986, which ultimately led to Mishra and 
Koehler’s adaptation – Technological Pedagogical Content Knowledge (TPACK) in 
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2006. Both frameworks emphasize the fact that some types of teacher knowledge are 
being overlooked in current teacher preparation and ongoing professional development 
programs. In this study, professional development provided to K-12 public school 
teachers was examined to find the relationship between the TPACK model for 
professional development and technology integration in the classroom.  
Statement of the Problem to Be Researched 
Public school teachers within a Pennsylvania intermediate unit are receiving 
inadequate job-embedded professional development that recognizes knowledge of 
content, pedagogy, and technology, as suggested by Mishra and Koehler’s Technological 
Pedagogical Content Knowledge (TPACK) framework (2006). A school environment 
where teachers are expected to educate themselves on how to integrate technology in the 
classroom will not adequately produce students for today’s digital world.  
The theoretical TPACK framework does not offer specific guidelines to support 
teachers in integrating knowledge in their teaching practices (Janassen & Lazonder, 
2016). As far as the researcher is aware, no research exists on professional development 
to encourage technology integration for the stated population of the selected 
Pennsylvania intermediate unit. 
This study of professional development programs to encourage technology 
integration, performed against the TPACK framework, determined best practices of and 
made suggestions to teachers, administrators, and school districts for a professional 
development plan to encourage technology integration within K-12 public schools. 
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Purpose and Significance of the Problem 
Researchers have found that successful technology integration cannot occur in the 
classroom without meaningful professional development. Teachers say that their top 
priorities for further professional development are learning more about the content they 
teach (23%), classroom management (18%), teaching students with special needs (15%), 
and using technology in the classroom (14%) (Wei, Darling-Hammond, Andree, 
Richardson, & Orphanos, 2009). A study found that the clear majority of learning 
experiences offered to and engaged in by U.S. educators over the past five years are not 
aligned with the new definition or priorities for professional development under the 
Every Student Succeeds Act (Frontline Education, 2016, p. 7). 
The purpose of this study was to relate differences in the technology integration 
of K-12 public school teachers to the adoption of the TPACK framework into a school 
district’s professional development model. This mixed methods case study assessed the 
efficacy of professional development on the TPACK of K-12 public school teachers 
within the context of the chosen intermediate unit. The proposed research attempted to 
explain how the technology integration of individual teachers is affected by the 
professional development offered, measure how the TPACK of teachers relates to the 
professional development offered, and identify best practices for professional 
development.  
The interest in the idea of teacher Pedagogical Content Knowledge (PCK) has 
been made known for years. In just two of the decades since Lee Shulman’s presidential 
address (1986), where he introduced the PCK framework, and the related Harvard 
Education Review article (1987), the ideas have been cited in over 1200 peer-reviewed 
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journal articles. Thousands of articles, book chapters, and reports make use of or claim to 
study pedagogical content knowledge (Ball, Thames, & Phelps, 2008).  
Since updating the PCK framework in 2006, Mishra and Koehler’s article 
introducing the Technological Pedagogical Content Knowledge (TPACK) framework has 
been cited over 3,000 times in scholarly publications (according to Google Scholar) 
(Herring, Koehler, Mishra, Rosenberg, & Teske, 2016). The past research on the TPACK 
theoretical framework does not adequately address action steps for practitioners in order 
to facilitate technology integration from the professional development models used for 
in-service teachers in K-12 schools. It also does not include the facets of a professional 
development program that would be seen, due to the influence of the theoretical TPACK 
framework. The developers of the TPACK model, Koehler, Mishra, & Zellner (2015), 
assert that findings of TPACK-related research have often not made their way into the 
hands of teachers in order to directly influence classroom practice. Therefore, a need 
further exists to gather and post best practices of TPACK-based professional 
development for teachers in order to facilitate technology integration within classrooms. 
Research Questions 
The following research questions will guide this study: 
Central Research Question:  
● What is the efficacy of professional development on the Technological 
Pedagogical Content Knowledge (TPACK) of K-12 teachers in districts 
within a Pennsylvania intermediate unit? 
Qualitative Sub-Questions: 
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1.     Which best practices, suggested by the Technological Pedagogical 
Content Knowledge (TPACK) framework, are currently included in K-
12 public school district professional development programs in districts 
within a Pennsylvania intermediate unit?  
2.    How is the Technological Pedagogical Content Knowledge (TPACK) of 
a K-12 teacher in a district within a Pennsylvania intermediate unit 
affected by professional development modeled after the TPACK 
framework? 
 Quantitative Sub-Question: 
1. How well does the Technological Pedagogical Content Knowledge of K-
12 teachers, as measured by the Technology Integration Assessment 
Rubric, relate to the TPACK-based professional development offered 
within the district? 
The Conceptual Framework  
Researcher Stance and Experiential Base 
 The researcher holds a social constructivist/interpretivist stance and claims that 
the process of inquiry is influenced by both the researcher and context. This stance also 
echoes the chosen theoretical model, the TPACK framework, since it recognizes context 
as an overarching factor in shaping teacher knowledge. It is the role of the researcher to 
understand the multiple realities of the participants under study. The process of inquiry is 
influenced by both the researcher and context to be studied, namely teachers within 
various K-12 public schools in a Pennsylvania intermediate unit. 
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The topics of the building-wide professional development given to teachers in the 
researcher’s current school district can be viewed in two categories: technology-related 
(technocentric) or non-technology-related. For example, topics of technocentric 
professional development are training in a new gradebook system or learning 
management software. At these sessions, teachers may be spoken to about technology, or 
are spoken to while possibly using district-provided devices. Non-technology-related 
topics (the more frequent category) include budget presentations, discussion of rigor in 
the classroom, understanding of the teacher evaluation system, Pennsylvania System of 
School Assessment (PSSA) test data analysis, and Pennsylvania Core Standards teaching 
strategies. These various face-to-face one-time sessions are largely stand-and-deliver, 
with technology not mentioned or seen in the delivery of this information, other than as 
the tool to disseminate information.  
The researcher has taught within a school district of the target population for eight 
years, and finds it difficult to recall a technocentric professional development session that 
recognized both knowledge domains of technology and pedagogy. This experience shows 
that the researcher’s current school district is in need of a professional development 
program that incorporates multiple types of teacher knowledge - from technology to 
pedagogy to content - within each professional development session aimed to improve 
technology integration of teachers. Here is where the TPACK framework should be 
adopted to meet the researched needs of teacher knowledge within the context of the 
technological world. Collected data from multiple districts to identify best practices 
inspired recommendations for this district, as well as those in the same intermediate unit. 
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Conceptual Framework 
The proposed research stems from three streams of literature: professional 
development, technology integration, and the Technological Pedagogical Content 
Knowledge (TPACK) framework. The literature stream of professional development 
stems from other dissertations, writings on the importance of professional development, 
as well as research studies on different formats of professional development. The second 
stream of technology integration draws from textbooks on technology integration as well 
as journal articles on the use of technology in the classroom. The third stream of the 
TPACK framework includes both Shulman’s and Mishra and Koehler’s seminal works 
on PCK and TPACK, respectively, as well as journal articles and studies that extend and 
test each framework. 
Figure 1 illustrates the connection of the conceptual framework to the research 
questions and research streams. 
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Figure 1 Conceptual Framework of the Study 
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Definition of Terms 
A report by Frontline Education in 2016 addresses the misalignment of 
professional development for the needs of educators today. One of the impediments that 
prevents translating theory of effective professional development into action is common 
language (Frontline Education, 2016, p.3). The reader must understand the constructs of 
professional development, technology integration, and the Technological Pedagogical 
Content Knowledge Framework in order to link together the impact on teaching and 
learning available from this study.  
Professional Development 
Within K-12 public education, professional development, or professional learning, 
is the strategy that schools and school districts use to ensure that educators continue to 
strengthen their practice throughout their career. Though it can have many forms, 
including formal or informal nature, and face-to-face, blended, or online formats, the goal 
of these sessions is to improve the quality of instruction of teachers, according to 
Learning Forward, formerly the National Staff Development Council (2010, p.1). 
According to the Elementary and Secondary Education Act of 1965, as amended and 
enacted by the Every Student Succeeds Act in December of 2015, the term professional 
development is defined as activities that—  
(A) are an integral part of school and local educational agency strategies 
for providing educators (including teachers, principals, other school 
leaders, specialized instructional support personnel, paraprofessionals, 
and, as applicable, early childhood educators) with the knowledge and 
skills necessary to enable students to succeed in a well-rounded education 
and to meet the challenging State academic standards; and (B) are 
sustained (not stand-alone, 1-day, or short term workshops), intensive, 
collaborative, job-embedded, data-driven, and classroom-focused… 
(United States Department of Education, S.1177, §8002, (42), p.401). 
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Technology Integration  
Technology integration is the use of educational technology, by teachers and/or 
students, to facilitate learning. Three roles of technology integration are to teach students 
21st century student outcomes, support innovative teaching and learning using 
technology, and create strong education support systems that use technology (ISTE, P21, 
SEDTA, 2007 as cited in Cottle, 2010).  
Technological Pedagogical Content Knowledge (TPACK) Framework 
Mishra and Koehler’s Technological Pedagogical Content Knowledge (TPACK) 
framework (2006) highlights complex relationships that exist between content, pedagogy, 
and technology knowledge areas for teachers. This framework is a useful organizational 
structure for defining what it is that teachers need to know in order to integrate 
technology effectively – no matter the type of technology available (Archambault & 
Crippen, 2009). It stems from Lee Shulman’s idea of pedagogical content knowledge 
(PCK) (1986), which is the “special amalgam of content and pedagogy” (Ball, Thames, & 
Phelps, 2008). Mishra and Koehler (2006) updated the framework by adding a “T” to 
create the “TPACK” model to recognize technology’s role within the types of knowledge 
needed for teachers in today’s world. 
Assumptions, Limitations, and Delimitations  
Assumptions 
The first assumption noted for this study is in the benefits of using of the PCK 
and TPACK frameworks as points of reference for a professional development model 
for K-12 teachers. As with any large-scale educational theory, scholars have extended 
and critiqued the notion of PCK - and, then, as a result, TPACK - since it was 
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introduced. Howland, Jonassen, & Marra assert that the PCK framework has 
“fundamental problems” in its epistemological assumptions, the nature of knowledge, 
and importance of learning (p. 13). Similarly, critics affirm that teaching with 
technology is “merely another kind of pedagogy” and therefore, “an unnecessary 
dimension” to the TPACK model. The assumption used for this study will be that the 
PCK and TPACK frameworks are both sound in reasoning and research, and can make a 
significant contribution to the professional development of teachers. 
A second assumption by the researcher is that best practices discovered from the 
professional development programs that recognize technology integration within 
districts in a Pennsylvania intermediate unit will then be applicable to all of the teachers 
at all of the districts within the intermediate unit. 
Limitations 
Limitations surrounding the study include availability of participants among 
school districts within the population of the Pennsylvania intermediate unit, a mixed 
variety of experiences of professional development within a group of teachers from a 
certain school district, availability of resources or information on prior professional 
development program sessions, and the attitudes and willingness of the participants of 
the study to the topic at hand and/or participation in the study. 
Delimitations 
Delimitations of this study include the selection criteria of participants for both 
the survey and interview, the Technology Integration Assessment Rubric measurement 
tool adapted for use in this study, and the time frame for data collection. 
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Summary  
This chapter introduced the problem of traditional professional development not 
addressing the needs of the K-12 public school teacher in a Pennsylvania intermediate 
unit in order to encourage technology integration. The writing justified the purpose of this 
mixed methods case study, which was to relate differences in technology integration of 
K-12 public school teachers to the adoption of the Technological Pedagogical Content 
Knowledge (TPACK) framework into a school district’s professional development 
model. This problem is significant because the educational world has largely accepted 
Shulman’s Pedagogical Content Knowledge framework and a need exists for a 
practitioner’s guide for professional development based on the implications from the 
research on TPACK. The school districts within the identified intermediate unit would 
benefit from findings to the research questions on professional development and 
technology integration. The researcher defined a conceptual framework and terms for the 
literature streams of professional development, technology integration, and the TPACK 
framework. Finally, the researcher offered assumptions, limitations, and delimitations, 
such as sound validity of the TPACK framework, transferability of best practices, and 
factors affecting participation in the study. 
In the following chapter, the literature streams of professional development, 
technology integration, and the Technology Pedagogical Content Knowledge (TPACK) 
framework will be discussed and critiqued as they apply to the researcher’s proposed 
mixed methods case study. By situating the study among these three fields, the researcher 
will justify the need for the study, as well as the possibilities for findings for K-12 school 
districts and educators to improve technology integration within the classroom. 
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Chapter 2 - Literature Review 
Introduction 
This literature review will examine job-embedded professional development on 
technology integration provided to K-12 teachers of public schools against the 
Technology Pedagogical Content Knowledge (TPACK) framework. The context of 
professional development for technology integration includes Shulman’s longstanding 
Pedagogical Content Knowledge (PCK) model (1986), its more recent conversion by 
Mishra and Koehler to the Technological Pedagogical Content Knowledge (TPACK) 
model (2006), and a history of insufficient professional development for K-12 public 
education teachers to encourage technology integration.  
Ideally, educators should teach content knowledge while also integrating 
educational technology into the classroom, as suggested by the Technological 
Pedagogical Content Knowledge (TPACK) framework (Mishra and Koehler, 2006). 
However, K-12 public school teachers receive inadequate job-embedded professional 
development on technology integration, and therefore must learn, create, and plan lessons 
with educational technology independently. The United States Department of Education’s 
2016 report, Future ready learning: Reimagining the role of technology in education, 
states that individual educators cannot assume full responsibility for bringing technology-
based learning into school (United States Department of Education, 2016). A 
comprehensive analysis of teacher training for technology integration, performed against 
the TPACK framework, can determine best practices of and make suggestions for a 
professional development plan for technology integration within K-12 public schools.   
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This review will be organized around three streams of literature: professional 
development, technology integration, and the Technological Pedagogical Content 
Knowledge (TPACK) framework. Figure 1, in Chapter 1, overviews the conceptual 
framework of the study. This chapter will highlight the history, current conversation, and 
application of each stream to the proposed research study.  
Professional Development 
Professional development is the strategy that schools and school districts use to 
ensure that educators continue to strengthen their practice throughout their career. 
Though it can have many forms, the goal of all professional development is the same: to 
improve the quality of instruction of teachers (Learning Forward, 2010, p.1). This 
literature stream will first examine the definition and purpose of professional 
development for practicing educators, then explore types of K-12 professional 
development, which include face-to-face, blended, and online formats, and finally, share 
findings on effective professional development.  
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Definition and purpose of professional development.  
Over time, teacher professional development has been defined in many ways; 
from a systematic attempt to bring about change (Guskey, 1986) to a continuous process 
in which educators can learn and grow. Professional development has many forms, and 
can manifest as practitioner-development, formal education, training, and informal 
support (Daugherty, 2009). The Every Student Succeeds Act (ESSA) provided the most 
prescriptive federal definition of high quality professional learning in American history 
(Frontline Education, 2016). After the 2015 Every Student Succeeds Act amendment of 
the 1965 Elementary and Secondary Education Act, Frontline Education conducted a 
study about current practices in professional development. Findings were that only 20% 
of professional learning opportunities offered today meet the new federal criteria for 
quality (Frontline Education, 2016, p.4). While the definition of professional 
development from the act included six criteria of sustained, intensive, collaborative, job-
embedded, data-driven, and classroom-focused, these criteria were not defined, nor 
provided tools for measurement – leaving it up to the educational entities themselves. 
Types of K-12 professional development.  
The term “professional development” often means a formal process, such as a 
conference, seminar, or workshop; collaborative learning among members of a work 
team; or a course at a college or university. However, professional development can also 
occur informally, as well, through discussions among colleagues, independent research, 
observations of a colleague’s work, or other learning from a peer (Learning Forward, 
2010, p.2).  
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The Elementary and Secondary Education Act of 1965, amended for the Every 
Student Succeeds Act in December of 2015, states that professional development may 
include activities that: “(xi) as a whole, are regularly evaluated for their impact on 
increased teacher effectiveness and improved student academic achievement, with the 
findings of the evaluations used to improve the quality of professional development” 
(United States Department of Education, 2015, p. 402). This stipulation calls for 
changing models of professional development in public education.  
School-based professional development helps educators analyze student 
achievement data during the school year to immediately identify learning problems, 
develop solutions, and promptly apply those solutions to address students’ needs 
(Learning Forward, 2010). Professional development has been evolving over time, as 
approaches for experienced teachers have become increasingly situated and 
contextualized, curriculum- and pedagogically-focused, and reflective/reflexive - all 
while remaining largely collaborative and pragmatic (Harris, 2016). Harris shows that 
these professional development trends match the approaches taken for development of 
TPACK, as well as any professional development for technology integration. It seems 
that shorter-term, larger-group, top-down, and technocentric approaches are being 
eschewed in favor of a more personalized, curriculum-based, and authentic methods, 
given a growing awareness that TPACK and technology integration are both highly 
contextualized constructs (Harris, 2016). The changing needs of educators have 
developed three formats of professional development: face-to-face (on-site or off-site), 
blended, and online.  
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 Face-to-face format.  
Professional development is most effective when it occurs in the context of 
educators’ daily work, on-site within the school district (Learning Forward, 2010). Face-
to-face professional development mimics the public school classroom, where an 
instructor interacts with teacher “learners.” A criticism on professional development, 
especially the face-to-face one-time workshop format, is that it aims to show teachers 
how to implement a model of learning that the professional development itself ignores 
when training teachers (Gulamhussein, 2012, 2013).  
 Educators benefit most by learning in the setting where they can immediately 
apply what they learn in the school where they work, but sometimes need professional 
development off-site. Off-site professional development may occur at an educator’s 
school district office or professional development center/school, at a third-party site such 
as an education service center, corporate office, or learning center, at another school, 
school system, state, or a foreign country, a college or university, local, state, or national 
conferences, seminars, or workshops, or online (Learning Forward, 2010).  
Blended format.  
Now, with the affordances and flexibility provided by online learning, blended 
learning (a combination of face-to-face and online sessions) provides another alternative 
format. Blended professional development, as well as online professional development, 
both have the opportunity to provide “just-in-time” learning for teachers, where content 
and training are accessible if and when the learning becomes most pressing for the 
participant.  
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 Online format.  
Online professional development can be useful for learning content and even 
observing video demonstrations of effective teaching or leadership. Some online sessions 
also provide interactive, real-time discussion among participants and an expert (Learning 
Forward, 2010). Brooks and Gibson (2012) suggest that the benefits of online teacher 
professional development include personalization, focus on practice, and creation of 
professional learning communities. 
However, limitations to online professional development may be that the topic 
may not relate to the specific learning challenges of an educator’s students, an educator 
learns in isolation rather than as a member of a team, educators’ collective growth has a 
greater impact on student learning across the school than individual learning does, or that 
no one will know whether or how well an educator applies his or her learning to benefit 
students (Learning Forward, 2010).  
Effective professional development.  
A report by Frontline Education found that for four of the six criteria for 
professional learning outlined by the Every Student Succeeds Act, 80% or more of the 
professional development offered and participated in by teaching professionals failed to 
meet the federal definition (2016, p.7).  A transition to technology-enabled professional 
development means rethinking instructional approaches and techniques, tools, and the 
skills and expertise of educators who teach professional development programs (United 
States Department of Education, 2016).  
Effective professional development enables educators to develop the knowledge 
and skills they need to address students’ learning challenges. To be effective, professional 
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development requires thoughtful planning, careful implementation, and feedback to 
ensure it responds to educators’ learning needs (Learning Forward, 2010). Research from 
a Center for Public Education report entitled Teaching the teachers: Effective 
professional development in an era of high stakes accountability suggests that effective 
professional development allows for significant duration to allow for learning of a new 
strategy, as well as implementing it, support to address the challenge of changing 
classroom practice, an engaging initial exposure of the strategy for teachers, modeling to 
introduce a new concept and help teachers understand its practice, and content grounded 
in the teacher’s discipline or grade level (Gulamhussein, 2013). Professional development 
should be job-embedded and available just in time (United States Department of 
Education, 2016). 
Guskey (2003) conducted an analysis of lists on characteristics of effective 
professional development, and concluded that the most frequently cited characteristic was 
the enhancement of teachers’ content and pedagogical knowledge. This finding segues 
into the discussion of the Pedagogical Content Knowledge (PCK) framework later in the 
literature review. 
This literature stream examined the definition and purpose of professional 
development for educators, explored different types of K-12 professional development, 
which included face-to-face, blended, and online formats, and finally, shared findings on 
effective professional development. The proposed study targets professional development 
specifically designed to encourage technology integration. Many of the tenets of effective 
professional development remain consistent, but consider additional lenses of theory and 
practice.   
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Technology Integration 
 The Common Core State Standards include more than 100 direct mentions of 
technology expectations (United States Department of Education, 2016), and the 
Pennsylvania Core expectations are similar. Yet, up until 2005, research on teacher 
technology integration did not contain theory. Since then, the gradual integration of 
technology in the classroom created a need for theoretical models to guide teachers in 
understanding technology integration (Angeli, Valanides, & Christodoulou, 2016).  
Most educational technology research consists of case studies, examples of best 
practices, or implementations of new pedagogical tools. When new technology emerges, 
educators recognize its importance and debate how to apply each technology for 
educational purposes (Howland, Jonassen, & Marra, 2012). One of the most frequent 
criticisms of educational technology is that it is driven more by the imperatives of the 
technology than by sound pedagogical reasons (Mishra & Koehler, 2006). In fact, 
technology integration methods should be focused around content goals and organized 
around learning activities, since that is how teachers’ planning is conceptualized (Harris, 
Hofer, Blanchard, Grandgenett, Schmidt, Van Olphen, & Young, 2010). What is useful 
about activity types is that decisions about educational technology are not made until 
both learning outcomes and content activities have been determined, ensuring that there 
is not a “technocentric” focus, simply using technology for its own sake (Archambault, 
2016). 
Unfortunately, educators have often tried to use technologies to teach students in 
the same ways that teachers have traditionally taught (Howland, Jonassen, & Marra, 
2012). This is somewhat due to early technology being used to deliver content; it was 
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then easily argued that any medium could do the work just as effectively. Using 
technology for mere presentation will hamper student acquisition of the 21st Century 
Skills necessary to stay relevant in today’s world. According to the International 
Technology Education Association, “besides understanding how particular technologies 
are developed and used, students should be able to evaluate their effects on other 
technologies, on the environment, and on society itself” (2007, p. 4). Herein lies the 
crucial need for a continuous professional development program for school districts in 
order to successfully aid teachers in integrating technology into their classrooms. This 
literature stream will address the definition and purpose of technology integration, touch 
on current models of technology integration (ISTE Standards, 21st Century Skills, and 
TPACK), and offer best practices of technology integration professional development. 
Definition and purpose of technology integration.  
In 2001, the U.S. Department of Education addressed needs for technology under 
No Child Left Behind legislation in the Technology Act, which established goals to 
improve academic achievement for students through the use of technology (United States 
Department of Education, §2402, 2001). This Technology Act recognized the importance 
of technology professional development and the need for ongoing training for teachers, 
principals, and administrators. Eight years later, the American Recovery and 
Reinvestment Act of 2009 provided $650 million of funding for the Enhancing Education 
through Technology (E2T2) program (United States Department of Education, 2009). 
The Every Student Succeeds Act, which amended the Elementary and Secondary 
Education Act of 1965, outlined a new federal definition of professional development 
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offered and participated in by teaching professionals, which included technology (United 
States Department of Education, 2015). 
Current models of technology integration.  
Three roles of technology integration have been established by the International 
Society for Technology in Education (ISTE), Partnership for 21st Century Skills (P21), 
and the State Educational Technology Directors Association (SETDA) (ISTE, P21, 
SEDTA, 2007 as cited in Cottle, 2010). These roles are to teach students 21st Century 
Skills, support innovative teaching and learning using technology, and create strong 
education support systems that use technology. 
ISTE standards.  
The National Educational Technology Standards, or NETS, were published in 
2007. These standards emphasized knowledge construction, collaboration, and critical 
thinking (Howland, Jonassen, & Marra, 2012, p. 8). The International Society for 
Technology in Education (ISTE) and National Council for Accreditation of Teacher 
Education (NCATE) incorporated higher-order goals for technology in lieu of traditional 
skills (Mishra & Koehler, 2006). The now-named ISTE standards (which have versions 
written for students, teachers, and coaches) cover topics such as creativity and 
innovation, communication and collaboration, research and information fluency, critical 
thinking, problem solving, and decision making, digital citizenship, and technology 
operations and concepts (Howland, Jonassen, & Marra, 2012, p. 10). Teachers, therefore, 
are expected to use technology to improve the technological skills of both themselves and 
their students via classroom instruction. 
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 21st century skills.  
The Partnership for 21st Century Skills published a set of skills and knowledge 
needed by 21st century graduates, including life and career skills, learning and innovation 
skills, and information literacy skills. To meet these skills, students need to function both 
independently and collaboratively in their work within schools, using technology to guide 
them (Howland, Jonassen, & Marra, 2012, p. 11). The 21st Century Skills are necessary 
because students today are digital natives and have different educational needs than their 
predecessors (Anderson, 2012). The P21 Framework includes student outcomes of life 
and career skills, learning and innovation skills, information, media, and technology 
skills, and content knowledge and 21st century themes. These outcomes require support 
systems of standards and assessment, curriculum and instruction, professional 
development, and learning environments.  
Technological pedagogical content knowledge (TPACK).  
The framework of Technological Pedagogical Content Knowledge (TPACK) 
focuses on what teachers should know about integrating technology into their curriculum. 
The history of and implications from this model of technology integration will be 
discussed in the next literature stream, as it is suggested by the author that professional 
development for current teachers should center around the constructs involved in the 
TPACK framework.  
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Professional development for technology integration.  
Professional development for educators is currently undergoing reform, notably 
aimed at the integration of educational technology by teachers (Hechter, Phyfe, & 
Vermette, 2012). It is not a question of which technology is used and available that 
ultimately makes a school district successful in educating students; it is the knowledge 
and mastery that the teachers show in using the educational technology available (Cottle, 
2010).  
Best practices for professional development to integrate technology have been 
studied and some reoccurring points emerged (Anderson, 2012). The first point was the 
emphasis that training must be relevant to the teacher's individual needs and situation. 
The TPACK framework was designed to choose technology based on the teacher's 
knowledge of the best way to teach the content. A second point found effective 
technology integration training should be ongoing and sustainable. The third and final 
emerging theme in best practice for technology integration professional development has 
been a need for collaboration (Anderson, 2012).  
Targeted interventions, such as professional development and teacher education 
programs specifically addressing technology, pedagogy, and content, can and do have a 
positive impact on teachers and their practice (Archambault, 2016).  
The Elementary and Secondary Education Act includes a section on professional 
development for technology, defining professional development as possibly including 
activities that: 
(x) to the extent appropriate, provide training for teachers, principals, and 
other school leaders in the use of technology (including education about 
the harms of copyright piracy), so that technology and technology 
applications are effectively used in the classroom to improve teaching and 
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learning in the curricula and academic subjects in which the teachers teach 
(United States Department of Education, 2015, p. 402). 
 
This literature stream addressed the definition and purpose of technology 
integration, touched on three current models of technology integration (ISTE Standards, 
21st Century Skills, and TPACK), and offered general suggestions for professional 
development for technology integration. The most prominent suggestion for professional 
development for technology integration from the research collected here involves 
organization around the TPACK framework. 
Technological Pedagogical Content Knowledge (TPACK) Framework 
The TPACK framework, which finds roots in the work of educational 
psychologist Lee Shulman (1986), highlights complex relationships that exist between 
knowledge areas of content, pedagogy, and technology. This framework is a useful 
organizational structure for defining what it is that teachers need to know in order to 
integrate technology effectively – no matter the type of technology available 
(Archambault & Crippen, 2009). The TPACK framework reorganizes types of teacher 
knowledge and their interactions, which makes a clear statement about how professional 
development for technology integration should occur. TPACK research is recognized as a 
significant contributor to the existing body of educational literature on technology 
integration, but it is still a young research field searching for general acceptance and solid 
theoretical conceptualization (Angeli, Valanides, & Christodoulou, 2016). In this 
literature stream, the definition and history of both PCK and TPACK will be detailed and 
the use of the TPACK framework for professional development of technology integration 
will be discussed.      
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Definition and history of TPACK.  
Shulman introduced the framework of Pedagogical Content Knowledge (PCK) in 
1986, which ultimately led to Mishra and Koehler’s adaptation – Technological 
Pedagogical Content Knowledge (TPACK) – in 2006. Both frameworks emphasize that 
some types of teacher knowledge are being overlooked in current teacher preparation and 
ongoing professional development programs.  
Pedagogical content knowledge (PCK).  
Teaching is a highly complex activity that draws on many kinds of knowledge. 
Historically, teacher education programs have focused on the content knowledge 
necessary to teach. But since 1875, teacher education has slowly shifted its focus 
primarily to pedagogy, not just content, emphasizing general pedagogical classroom 
practices independent of - or even at the expense of - subject matter or content knowledge 
(Shulman, 1986). 
In his 1986 American Education Research Association presidential address, Lee 
Shulman identified a special domain of teacher knowledge, which he referred to as 
pedagogical content knowledge. He distinguished between content as it is studied and 
learned in disciplinary settings and the “special amalgam of content and pedagogy” 
needed for teaching the subject. These ideas had a major impact on the research 
community, immediately focusing attention on the foundational importance of teaching 
and on the notion of pedagogical content knowledge (Ball, Thames, & Phelps, 2008).  
Content knowledge includes knowledge of the subject and its organizing 
structures (Shulman, 1986). Pedagogical content knowledge also includes an 
understanding of what makes the learning of specific topics easy or difficult: any 
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misconceptions that students of different ages and backgrounds bring with them to the 
learning of those most frequently taught topics and lessons (Ball, Thames, & Phelps, 
2008). 
Shulman (1986) defined pedagogical content knowledge as: 
 
... the most useful forms of representation of those ideas, the most 
powerful analogies, illustrations, examples, explanations, and 
demonstrations — in a word, the most useful ways of representing and 
formulating the subject that make it comprehensible to others.... (p.9) 
 
Shulman’s contribution to the scholarship of teacher knowledge can be 
represented visually by connecting the two circles of content knowledge (CK) and 
pedagogical knowledge (PK), so that their intersection represents pedagogical content 
knowledge (PCK) as the interplay between the two (See Figure 2.).  
 
 
Figure 2 Pedagogical Content Knowledge Framework. (Shulman, 1986) 
 
In Shulman’s (1986) words, this intersection contains within it: 
The most regularly taught topics in one’s subject area, the most useful forms of 
representation of those ideas, the most powerful analogies, illustrations, 
examples, explanations, and demonstrations—in a word, the ways of 
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representing and formulating the subject that make it comprehensible to others. 
(p. 9) 
 
Shulman and his colleagues suggested reframing the study of teacher knowledge 
to include direct attention to the role that content plays in teaching. This was significant 
because, at that time, research focused almost entirely on general aspects of teaching, 
such as classroom management, time allocation, or planning (Ball, Thames, & Phelps, 
2008).  
Interest in these ideas was immediate and widespread. In just two of the decades 
since Shulman presented his presidential address (1986) and Harvard Education Review 
article (1987), refereed journal articles cited them 1200 times. This interest has been 
sustained with no less than fifty citations to these two articles in every year since 1990 
(Ball, Thames, & Phelps, 2008). Perhaps most remarkable is the reach of this work, since 
citations appear in 125 different journals representing professions ranging from law to 
nursing to business and address knowledge for teaching preschool through doctoral 
studies (Ball, Thames, & Phelps, 2008). Much of the interest has focused directly on 
pedagogical content knowledge. Thousands of articles, book chapters, and reports make 
use of or claim to study the notion. 
The notion of PCK has been extended and critiqued by scholars after Shulman. 
Howland, Jonassen, & Marra (2012) assert that the TPACK framework has 
“fundamental problems” in its epistemological assumptions, the nature of knowledge, 
and importance of learning (p. 13).  
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Technological pedagogical content knowledge (TPACK).  
Though Shulman discussed media in his 1986 framework, he did not explicitly 
refer to technology and its relationship with content, pedagogy, and learners (Angeli, 
Valanides, & Christodoulou, 2016). The more common usage of technology today refers 
to digital computers and computer software and mechanisms that are new and not yet 
mainstream (Mishra & Koehler, 2006). 
Since the 1980s, technologies have come to the forefront of educational 
discourse, most likely because of the availability of new, mostly digital, technologies 
and requirements for learning how to apply them to teaching. These new technologies 
incorporate hardware and software such as computers, educational games, and the 
Internet, as well as the myriad of applications supported by it (Mishra & Koehler, 2006).  
            What is interesting is that current discussions of the role of technology 
knowledge seem to share many of the same problems that Shulman identified back in 
the 1980s. For instance, prior to Shulman’s seminal work on PCK, experts considered 
knowledge of content and knowledge of pedagogy independent from each other. Mishra 
and Koehler (2006) point out that knowledge of technology is often considered to be 
separate from knowledge of pedagogy and content today. Pedagogical uses of 
technology require the development of a complex, situated form of knowledge that is 
called Technological Pedagogical Content Knowledge (TPACK). The complex roles of 
and interplay among three main components of learning environments - content, 
pedagogy, and technology - is recognized.  
In 2007, Mishra and Koehler recognized that knowledge of the surrounding 
educational context was also required for successful technology integration. This can be 
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represented with the label “contexts” situated around the concentric circles of 
technological, pedagogical, and content knowledge (See Figure 3.) (Koehler & Mishra, 
2009).  
 
Figure 3 Technological Pedagogical Content Knowledge Framework. (Reproduced by permission of the publisher, © 
2012 by tpack.org.) 
Technological Pedagogical Content Knowledge recognizes that deep understanding is 
needed to weave all domains of knowledge together in order to teach effectively 
(Koehler, Mishra, & Zellner, 2015). 
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Because Shulman (1986) claimed that experts were treating teachers’ subject 
knowledge and pedagogy as mutually exclusive domains, the practical consequence of 
such exclusion was production of teacher education programs in which either content or 
pedagogy dominated. To address this dichotomy, he proposed considering the necessary 
relationship between the two by introducing the notion of PCK. Mishra and Koehler 
(2006) have done the same for technology, recognizing technological knowledge as an 
integral and dynamic part of the knowledge of teachers. This underscores the need for the 
proposed study. 
TPACK teacher mindset.  
The Apple Classrooms of Tomorrow collaboration (ACOT) research, starting in 
1985, has long demonstrated that the introduction of classroom technology can increase 
the potential for learning, especially when used to support collaboration, information 
access, and expression of student thoughts and ideas (Dwyer, Ringstaff, Haymore, & 
Sandholtz, 1994). One of the first of its kind, ACOT reports traced the challenges and 
necessary shifts in the mindset of a teacher who is to effectively integrate technology into 
classroom practice.  
Similarly, patterns of a TPACK mindset have been researched. Key features of 
the TPACK mindset: 
● an openness to the possibility that content and procedures of today and 
yesterday might be improved tomorrow with the help of new technologies 
● ongoing professional reflection and commitment to identify areas for 
innovation and improvement 
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● a willingness to apply new methods and strategies, a critical stance toward 
novelty and innovation for their own sake 
● a critical awareness that all technologies have affordances as well as 
constraints 
● a critical awareness that the affordances and constraints of a given 
technology will likely vary over time in relation to changing purposes, 
contexts, and audiences 
● an ongoing commitment to maximize the affordances and minimize the 
constraints of technologies, and  
● an ongoing commitment to learn more about technology tools and options 
and to access the technology expertise and advice of peers and others 
(Morsink, Hagerman, Heintz, Boyer, Harris, Kereluik, Hartman, Wood, 
White, Woodruff, & Anderson, 2011). 
TPACK-based professional development.  
Merely introducing technology to the educational process is not enough; deciding 
what teachers need to know in order to appropriately incorporate technology into their 
teaching is critical. In the Elementary and Secondary Education Act of 1965, as amended 
by the Every Student Succeeds Act of 2015, professional development is outlined as a 
use of funding under the section entitled “Activities to Support the Effective Use of 
Technology” (United States Department of Education, §4109, 2015). Specifically, 
“providing professional development in the use of technology (which may be provided 
through partnerships with outside organizations) to enable teachers and instructional 
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leaders to increase student achievement” (United States Department of Education, 2015, 
p.244).  
Mishra and Koehler (2006) argue that the TPACK framework can be applied to 
explain the complex relationships between content, pedagogy, and technology. The 
authors believe that traditional technology training for teachers is ill-suited for a number 
of reasons: the rapid rate of technology change, inappropriate design of software, the 
situated nature of learning, and an emphasis on what, not how (Mishra & Koehler, 2006). 
TPACK was developed with the idea in mind to teach courses that develop 
teachers’ understanding of technology (Mishra & Koehler, 2006). The approach is called 
learning technology by design, a “learning by doing” approach to professional 
development, focused on design-based activities in order to provide a rich context for 
learning and to encourage sustained inquiry and revision. Following the research on 
authenticity, learners are offered problems that are as complex as the real world. In this 
environment, the main role of the instructor is to be a facilitator to help learners problem-
solve, instead of being an expert in the content.  
Researchers Janassen & Lazonder (2016) assert that in-service teachers generally 
possess an advanced level of PCK through both teacher training and professional 
experience. Because of this starting position, pedagogical and content support for in-
service teachers should be offered in an integrated way. This suggests just-in-time 
TPACK-based support for lesson planning for in-service teachers.  
Harris (2016) reviewed the literature on TPACK, and found at least eight general 
approaches of TPACK-based professional development for in-service teachers: 
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● Collaborative Instructional Design (small group of diversified 
professionals design and test an educational project for students; learning 
occurs “just-in-time”) 
● Pedagogical Content Knowledge (PCK) Methods (structured instructional 
modeling, peer coaching, and/or collaborative development of 
instructional materials situated within particular curriculum areas) 
● Technological Pedagogical Knowledge (TPK) Methods (approaches to 
solving pedagogical problems by grounding them within particular digital 
tools) 
● Reflective/Reflexive Methods (action research/teacher inquiry, meta-
analytic reflection techniques, and/or TPACK self-assessment to focus a 
teacher’s reflections within a specific teaching context) 
● Problem-Based Methods (focus on problems in practice within authentic 
classroom and school environments where educational technology use can 
be well infused) 
● Computer-Adaptive Methods (software-based, computer-adaptive, and 
personalized interactives to guide the selection of scaffolding for 
professional learning) 
● Instructional Planning Methods (authentic planning meant to develop 
TPACK within the scope of a teacher’s daily work) 
● Workplace Learning Methods (inherent learning from the professional 
community of practice within a particular educational context) 
PROFESSIONAL DEVELOPMENT MODELED AFTER TPACK                  35 
These eight approaches of TPACK-related professional development have been found to 
include 12 strategies, outlined by Table 1 (Harris, 2016). 
Table 1 TPACK Development Approaches and Strategies (Harris, 2016) 
 
Critics remain doubtful of this agenda. Howland, Jonassen, & Marra (2012) 
affirm that teaching with technology is “merely another kind of pedagogy” and therefore, 
“an unnecessary dimension” to the model. They argue that, if technology is an essential 
kind of knowledge for teachers, then so should learning (represented by the letter L) be 
another type of knowledge – making TPACK into TPLACK. TPLACK would “ground” 
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technology integration into student learning. The authors recognize the complication with 
too many types of knowledge in this idea, suggesting it invalid.  
This literature stream detailed the definition and history of both PCK and 
TPACK, overviewed the TPACK teacher mindset, and discussed using the TPACK 
framework for professional development of technology integration. Also, the researcher 
introduced the ideas of the critics to the TPACK model.  
Summary 
This literature review has examined job-embedded professional development on 
technology integration provided to K-12 teachers of public schools against the 
Technology Pedagogical Content Knowledge (TPACK) framework. The context of 
professional development for technology integration has been examined, including 
Shulman’s longstanding theory of Pedagogical Content Knowledge (PCK), Mishra and 
Koehler’s Technological Pedagogical Content Knowledge (TPACK), and research 
findings on technology integration and professional development. The lack of effective 
professional development and time have been the most consistent barriers listed for the 
lack of technology integration in American classrooms (Anderson, 2012). The researcher 
suggested best practices for professional development for use within K-12 public schools 
to overcome those barriers. The case study catalogued and evaluated the effectiveness of 
current professional development strategies for in-service teachers in order to create a 
practitioner's guide for local school districts. 
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Chapter 3 – Research Methodology 
Introduction 
 Effective use of technology to support learning is distinctly related to teachers’ 
understandings for different modes of technology use, basic understanding of technology, 
beliefs about instruction, and ability to motivate students to use the technology (Britten & 
Cassady, 2005). The researcher conducted a study on the association between 
professional development modeled after the Technological Pedagogical Content 
Knowledge (TPACK) framework (Mishra & Koehler, 2006) and the classroom 
technology integration of K-12 teachers. 
The purpose of this research was to identify best practices for professional 
development that impacts the technological pedagogical content knowledge of K-12 
teachers. The following research questions guided this study: 
Central Research Question:  
● What is the efficacy of professional development on the Technological 
Pedagogical Content Knowledge (TPACK) of K-12 teachers in districts 
within a Pennsylvania intermediate unit? 
Qualitative Sub-Questions: 
1. Which best practices, suggested by the Technological Pedagogical 
Content Knowledge (TPACK) framework, are currently included in K-12 
public school district professional development programs in districts 
within a Pennsylvania intermediate unit? 
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2. How is the Technological Pedagogical Content Knowledge (TPACK) of a 
K-12 teacher in a district within a Pennsylvania intermediate unit affected 
by professional development modeled after the TPACK framework? 
 Quantitative Sub-Question: 
1. How well does the Technological Pedagogical Content Knowledge of K-
12 teachers, as measured by the Technology Integration Assessment 
Rubric, relate to the TPACK-based professional development offered 
within the district? 
This chapter will describe who the participants were, define the 
instrumentation/measures used, list procedures underwent, and give ethical 
considerations for the research. 
Research Design and Rationale 
 Mixed methods research best fit this case study because the research questions 
required exploration of both qualitative and quantitative data. Much of the research on the 
TPACK framework from the literature that is case study by design involves pre-service 
teachers, who have yet to experience active teaching. This study proposed to not only 
examine the historically overlooked in-service teachers within the literature, but the 
selected population had also not been studied before for this research problem. The 
researcher enjoyed both the structure of quantitative research, as well as the flexibility of 
qualitative research. Most of the research questions required qualitative research 
methods, which fit for this study because of the allowance of flexibility of emergent 
design. This allowed for the researcher to make changes to data collection as needed 
(Creswell, 2014). Qualitative approaches are invaluable in social science research, 
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specifically when examining education in the context of individual classrooms (Creswell, 
2014). 
 A case study research design allowed the researcher to explore the experience of 
professional development participants from multiple school districts across a 
Pennsylvania intermediate unit and across different grade levels, roles, and content areas. 
Multi-site case study research design was appropriate for this study because it allowed 
the researcher to catalogue the individual experiences of the participants within one 
bounded system in order to discover patterns and identify best practices. Research 
methods included a triangulation of survey and interview data in order to increase the 
validity of the study. 
 The researcher has studied case study research design through coursework via 
Drexel University’s Educational Leadership and Management doctoral program. 
Site and Population 
Population Description 
The target population for participants was active K-12 school professional 
employees within the public school districts in a Pennsylvania intermediate unit within a 
particular county. These public school district employees work in primary or secondary 
school settings or within the administration building of a particular school district.  
The context is one of the theoretical considerations of the TPACK model, as 
noted in the literature review. Mishra and Koehler (2008) situated TPACK within the 
surrounding educational context (including knowledge about the students, school, the 
school social networks, parental concerns, the available infrastructure, etc.) (Angeli, 
Valanides, & Christodoulou, 2016). The bounded case study of participants from one 
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local intermediate unit was intentional for this study. The researcher hoped the 
geographic selection of participants would lead to best practices that can then be applied 
to other districts from the surrounding area within the same intermediate unit. Other 
contextual factors that may have affected TPACK of the various participants have been 
considered in the selection criteria. School district, professional role, grade level, and 
level of participation in professional development served as its own contextual factor for 
each participant in regards to TPACK.  
The researcher recruited 64 survey participants who have had experience with 
professional development for technology integration. 
The following selection criteria determined participants of the survey: 
● school district of participant to ensure proportional representation 
● professional role of participant to ensure proportional representation 
● grade level associated with role (K-12) to ensure proportional 
representation 
● participation in district or building-led professional development aimed 
toward technology integration.  
For the survey, the researcher used a sample size of 64 teachers and administrators, with 
the goal having been to represent all of the participating school districts within the 
identified Pennsylvania intermediate unit.  
The 17 interview participants were recruited from among the successful survey 
participants who identified experience with TPACK-based professional development. 
The goal of the interviews was to represent the experience of all participants that have 
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identified experience with district or building-led effective TPACK-based professional 
development.  
Site Description 
The surveys were disseminated and collected online, and the subjects to be 
interviewed also had the option to participate virtually via phone or video conference. Of 
the 17 survey participants that also completed interviews, 6 were held face-to-face, and 
11 occurred using video conferencing tools. In addition to following an interview 
protocol, the option to use video conferencing tools for interviews was planned by the 
researcher as an attempt to increase validity of the study by reducing influence on the 
findings due to reactivity of the researcher (Maxwell, 2013, p.125). 
Site Access 
The research sites offered for participants included any of the school buildings for 
interviews, as well as the intermediate unit building to which all participants belonged. 
Upon initial contact via email, the researcher provided the superintendents for each 
school district with background information on the TPACK framework and its conceptual 
framework linking knowledge of technology, pedagogy, and content in order to facilitate 
effective technology integration within the classroom.   
The explanatory research design allowed for the collection of quantitative data to 
be supported by qualitative data. Once online surveys were completed, the researcher 
identified 17 participants for further interviews. The participants also had the option to 
complete interviews via online tools, which did not require site access permissions. 
To align with the research questions, the research methods used in this study 
involved a researcher-created survey, including an adapted version of the Technology 
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Integration Assessment Rubric measurement tool (Harris, Grandgenett, & Hofer, 2010) 
(See Appendix A.) and interview. Qualitative methods use a combination of data 
sources, rather than relying on a single instrument developed by an external source 
(Creswell, 2014).  
Research Methods 
Recruitment & Consent  
The Director of Educational Services at the intermediate unit acted as a 
gatekeeper to pass along Access to Participants emails to superintendents of the 14 
public school districts that it serves. Correspondence occurred via Drexel email, and 
requested the permission to contact staff members within the district to participate in the 
study. Multiple rounds of requests to take the survey were sent to both building 
administrators and teachers allowed to participate, as needed, until the target number of 
participants had completed the survey.  
Based on the results of the surveys, the researcher invited 17 subjects to 
participate in the interview portion of the research. The researcher sent multiple rounds 
of email requests to those identified subjects, until successful. Interviews occurred at the 
discretion of each participant, either face-to-face or virtually using online tools.  
Sampling  
 A stratified sample was appropriate here, as there is reason to believe that 
participant’s subgroups of school district, role, and grade level in the population may 
produce different opinions about technology integration due to professional 
development experiences both within school districts and within buildings. The 
researcher conducted purposive sampling of the survey participants by dividing them 
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into strata of school district, role, and instructional level within the selection criteria for 
the survey and interview. Purposive sampling was best for this study because the 
researcher wanted to discover, understand, and gain insight from the sample from which 
the most can be learned (Merriam, 2009, p.77) Table 2 provides an overview the 
research methods, instruments, and rationale for each of the research questions of the 
study. 
Table 2 Description of Each Method Used 
 
Survey 
 Surveys have been the most preponderant quantitative measure used for 
researching TPACK during the past decade (Chai, Koh, Tsai, 2016). The researcher-
Research Question Research 
Methods 
Instruments Rationale 
What is the efficacy of 
professional development on the 
Technological Pedagogical 
Content Knowledge (TPACK) of 
K-12 teachers in districts within a 
Pennsylvania intermediate unit? 
qualitative, 
quantitative 
survey, 
interview 
First-hand account 
experiences are needed to 
sufficiently answer this 
question. 
Which best practices, suggested by 
the Technological Pedagogical 
Content Knowledge (TPACK) 
framework, are currently included 
in K-12 public school professional 
development programs in districts 
within a Pennsylvania 
intermediate unit? 
qualitative survey (open-
ended 
questions), 
interview 
First-hand account 
experiences are needed to 
sufficiently answer this 
question. 
How is the Technological 
Pedagogical Content Knowledge 
(TPACK) of a K-1ik0,2 teacher in 
a district within a Pennsylvania 
intermediate unit affected by 
professional development modeled 
after the TPACK framework? 
qualitative survey (open-
ended 
questions), 
interview 
First-hand account 
experiences are needed to 
sufficiently answer this 
question. 
How well does the Technological 
Pedagogical Content Knowledge 
of K-12 teachers, as measured by 
the Technology Integration 
Assessment Rubric, relate to the 
TPACK-based professional 
development offered? 
quantitative survey (closed 
questions) 
The Technology Integration 
Assessment Rubric has been 
proven to be both reliable 
and valid by experts in the 
field for recording standard 
teacher self-assessment of 
technology integration. 
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created survey (Appendix B) utilized qualitative and quantitative questions to collect 
demographic information, a self-assessment of technology integration adapted from the 
Technology Integration Assessment Rubric measurement tool (Harris, Grandgenett, & 
Hofer, 2010), and feedback on the professional development program of the school 
building and/or district. Checklists, multiple-choice, and open-ended items illustrated the 
scope of the professional development program. A four-point rating scale assessed the 
following tenets of teacher technology integration:  
1. constructs of curriculum goals and technology (“technologies are aligned with 
curriculum goal(s)”) 
2. instructional strategies and technology (“technology use supports instructional 
strategies”) 
3. technology selection (“technology selections are appropriate, given the 
curriculum goals and instructional strategies”)  
4. “fit” (“content, instructional strategies, and technology “fit together” within the 
instructional plan”).  
Though this general TPACK survey did not point to specific implications for teacher 
professional development on its own, the TPACK survey scores were useful measures of 
the various aspects of teachers’ knowledge quantitatively (Chai, Koh, & Tsai, 2016). 
 The survey also included open-ended questions, as well as listed the eight 
approaches to professional development based on the TPACK literature (Harris, 2016). 
These eight categories and an open-ended description of the districts’ professional 
development formats and methods illustrated the types of professional development of 
interest for the case study. 
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 Technology integration assessment rubric.  
The adapted Technology Integration Assessment Rubric measurement tool 
(Harris, Grandgenett, & Hofer, 2010) was adapted into the survey to evaluate the level of 
technology integration and Technological Pedagogical Content Knowledge of the 
individual completing it. The researcher created the survey and interview questions based 
on and around the rubric’s descriptions and categories. The specific measurement tool, 
found in Appendix A, was created by Harris, Grandgenett, & Hofer (2010) and adapted 
from Britten & Cassady (2005). Its repeated use was anticipated to promote individuals’ 
abilities to track their own growth, as well as provide a standard method for documenting 
the application of learner-centered uses of educational computing (Britten & Cassady, 
2005). It uses constructs such as curriculum goals, instructional strategies, instructional 
plan, and technologies. Since its revision, authors Harris, Grandgenett, and Hofer 
conducted an item analysis, where seven TPACK experts confirmed the rubric’s 
construct and face validity. Intraclass correlation and percent score agreement produced 
an interrater reliability coefficient of .802. Cronbach’s Alpha measured internal 
consistency at .914. Test-retest reliability was found to be 93.9% (2010).  
 Criticisms for the Technology Integration Assessment Rubric include the use of 
non-descriptive terms, such as “strongly,” “partially” and “marginally,” as well as the 
fact that it is a general rubric for all content areas (Archambault, 2016). The researcher 
validated the quantitative ratings collected by this rubric by further requesting 
qualitative description in order to inform the researcher’s understanding of each 
participant’s rating. 
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Interview 
 From the survey results, the researcher identified participants to interview based 
on key characteristics seen in the survey data indicating participation in a TPACK-based 
professional development model. The 17 anticipated interview participants were 
identified by preliminary demographic trends within the collected data of the survey 
participants. The interviews were conducted on-site at school buildings or via phone or 
video conferencing. A semi-structured mix of open-ended questions, from a researcher-
created interview prompt protocol (See Appendix C.), extended and refined the open and 
closed questions from the survey in order to address the research questions. The 
researcher collected contact information for volunteers for an interview from the surveys 
and sent invitations for interviews via Drexel email.   
 Participant selection, identification, and invitation.  
For both the survey and interview, demographic selection of participants 
remained standard, but the number of participants changed. The researcher had proposed 
collecting surveys from 60 subjects, and further interviewing 15 subjects from the survey.  
 On July 13, 2016, the researcher used contact information from the gatekeeper at 
the intermediate unit to email the 14 superintendents of the districts invited to participate 
in the study. The researcher requested Access to Participants (Appendix D) within these 
districts. Of the 14 districts, approval was received for 9 of the districts to participate in 
the study.  
 The researcher then sent the request for participants to each primary and 
secondary building principal within those 9 approved school districts. The attached 
Invitation to Participate (Appendix E) and Permission to Take Part in a Research Study 
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(Appendix F) outlined consent and information for participants in the survey and 
interview. When the rate of survey respondents per day had slowed, the researcher sent 
second (July 25) and third (as-needed) email requests to building principals to share the 
Invitation to Participate with all eligible professional staff members. During August and 
September, the researcher approached various stakeholders within the intermediate unit 
central office staff, building and district administration, and district’s technology 
department to ask for assistance in advertising the survey. During that time, the 
researcher began interviews with participants who represented the quantitative 
demographic survey data and qualitative survey trends well. In October, the researcher 
closed the survey, having met the goal for number of participants for the survey. 
Interviews continued through November until the researcher had also reached the 
determined goal number of interview participants. 
Data Analysis Procedures 
The researcher searched for corroboration of the alignment of professional 
development program(s) using the TPACK framework and the technology integration of 
participants. Once data had been collected from the survey and interview, the researcher 
used open and in vivo coding to identify themes and patterns among the responses, 
creating a code book. This analysis was used to triangulate findings to increase the 
validity of the study’s results (Creswell, 2014).  
The researcher used password-protected Google Sheets to assist with data 
collection and analysis. The survey results from the Google Form were automatically 
inserted into a private Google Sheet for coding. Interviews were recorded and transcripts 
were recorded and transcribed into private Google Documents and then transferred and 
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coded within a private Google Sheet. Google Form Analytics, as well as Google Sheet 
Add-ons XL Miner Analysis Toolpak and Text Analysis were used to calculate ranges, 
means, and other various statistical tests for the quantitative data, and lists of entities, 
concepts, and other various qualitative sorts for the qualitative data. 
Stages of Data Collection  
The approval date for the data collection phase of the research placed the 
researcher into a challenging window of time to reach educational personnel over the 
summer break. This led to an unanticipated extended data collection phase of the 
research. Expedited IRB Approval on July 12, 2016 identified the following stages for 
the data collection: 
Table 3 Timeline of Data Collection and Analysis 
Date Tasks to Complete 
July 2016 Obtain IRB approval 
Data Collection: Invite participants to take survey 
August 2016 -
November 2016 
Data Collection: Send second round of invitations for 
survey; Conduct interviews 
December 2016 -
January 2017 
Code & analyze data 
Draft dissertation 
February 2017 Share preliminary findings 
March 2017 Submit dissertation to committee & revise 
 
 This timeline represented by Table 3 placed the data collection and analysis into 
a timetable within the course of study for both the researcher’s Drexel Ed.D. program 
and the IRB approval timeframe.  
Ethical Considerations 
 The rights of the participants were protected, as the researcher had completed a 
human research training program, through the Collaborative Institutional Training 
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Initiative (CITI), and gained approval from the Institutional Review Board (IRB) of 
Drexel University on July 12, 2016, before the study was undertaken.  
The researcher obtained informed consent of participants and participation in the 
study was voluntary. Additionally, participants were able to exit the study without 
consequence at any time. The researcher presented information regarding the study in 
writing, with a detailed description of the steps involved for the research at each phase of 
the data collection. All identities of participants were kept confidential using a 
randomized numerical system. During data collection, all documents used this secure 
code rather than a participant’s name for identification. Participant data was not shared 
with colleagues, so supervisors and gatekeepers were not aware of staff members’ 
participation. Participants received clear communication that the survey and interview 
data collected would not influence their evaluation, so responses could be freely given 
without any perception or likelihood of negative consequences. 
Summary 
 This chapter outlined the research design, overviewed the site and population, 
and posed research methods, data analysis, and ethical considerations of the case study. 
The methodology followed the research questions, which ultimately aimed to find the 
efficacy of professional development on the Technology Pedagogical Content 
Knowledge (TPACK) of K-12 teachers in school districts within a Pennsylvania 
intermediate unit. By researching participants’ abilities to integrate technology into the 
classroom by melding technological knowledge with pedagogical and content 
knowledge, the researcher hoped to share best practices of professional development 
with school districts to support the education of 21st-century learners. 
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Chapter 4 – Findings, Results, and Interpretations 
 Introduction 
Technologies have come to the forefront of educational discourse recently, 
primarily because of the wide range of new technologies available and the interest in 
learning how to apply them to teaching (Mishra & Koehler, 2006). The purpose of this 
research was to identify best practices for professional development that impacts the 
technological pedagogical content knowledge of K-12 teachers. Ideally, educators should 
teach content knowledge while also integrating educational technology into the 
classroom, as suggested by the Technological Pedagogical Content Knowledge (TPACK) 
framework (Mishra and Koehler, 2006). However, K-12 public school teachers receive 
inadequate job-embedded professional development on technology integration, and 
therefore must learn, create, and plan lessons with educational technology independently. 
The focus of this research was to discover actionable steps that districts can take to 
transform traditional, one-size-fits-all professional development opportunities into 
TPACK-based professional development methods. As the literature suggests, it seems 
that shorter-term, larger-group, top-down, and technocentric approaches are being 
eschewed in favor of a more personalized, curriculum-based, and authentic methods, 
given a growing awareness that TPACK and technology integration are both highly 
contextualized constructs (Harris, 2016).  
Using a mixed-methods approach, the researcher conducted an online survey with 
64 participants and a structured interview with 17 of the survey participants. The survey 
contained a quantitative measurement tool of technology integration, adapted from the 
Technology Integration Assessment Rubric (Harris, Grandgenett, & Hofer, 2010), as well 
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as qualitative questions designed to understand the professional development 
opportunities of the school district and their impact on the participant’s technology 
integration. The corresponding interview encouraged participants to elaborate on and 
provide evidence for their survey responses. The case study catalogued and evaluated the 
effectiveness of current professional development strategies for in-service teachers in 
order to create a practitioner's guide for local school districts.  
Dynamic Note on Interaction of Research Instruments 
The research instruments for this study included a quantitative rubric, embedded 
in a qualitative survey, as the first phase of data collection. This mixed-methods survey 
was completed by 64 participants. Instruments for the second phase of the study included 
a qualitative interview to expand upon the measurement tool and survey data collected in 
phase one of the research. These additional qualitative means were completed by 17 of 
the aforementioned survey participants.  
In each of the two research phases, instruments purposefully addressed more than 
one of the study’s research questions, as to provide the researcher with multiple layers of 
rich qualitative data to explain the quantitative findings from the rubric. Table 4 displays 
the dynamic interactions of all of the research instruments in addressing the research 
questions.  
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Table 4 Dynamic Interaction of Research Instruments 
 
In designing the research this way, validity of the study was improved, as all 
collected data triangulated findings for the research questions. However, it is difficult for 
the researcher to extrapolate findings from just one instrument at a time because of the 
heavy intersection of data. 
This chapter will first review the research streams and questions that guide the 
study. The researcher will then explore the collected data by first examining the findings 
from the quantitative piece of the survey (the rubric) and then supplementing it with rich 
mixed methods data from the survey and interview. Results will be offered by research 
question, and interpretations will include best practices and the relationship between 
teacher TPACK on professional development. 
Research Streams 
There were three research streams surrounding this study: professional 
development, technology integration, and the Technological Pedagogical Content 
Knowledge (TPACK) framework. By situating the study in the context of these three 
fields, the researcher justified the need for the study, as well as the possibilities for 
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findings for K-12 school districts and educators to improve technology integration within 
the classroom. Many educational stakeholders have experience with professional 
development aimed to increase technology integration, as well as exposure to TPACK-
based methods of professional development. By including teachers, building 
administrators, technology coaches/integration specialists, and other roles within the K-
12 community within the research sample, the researcher hoped to present the differing 
views of all of the stakeholders. The results presented in this chapter are motivated by 
these research streams and designed to address the identified research questions. 
Research Questions 
The following research questions guided this study: 
Central Research Question:  
● What is the efficacy of professional development on the Technological 
Pedagogical Content Knowledge (TPACK) of K-12 teachers in districts 
within a Pennsylvania intermediate unit? 
Qualitative Sub-Questions: 
1. Which best practices, suggested by the Technological Pedagogical 
Content Knowledge (TPACK) framework, are currently included in K-12 
public school district professional development programs in districts 
within a Pennsylvania intermediate unit? 
2. How is the Technological Pedagogical Content Knowledge (TPACK) of a 
K-12 teacher in a district within a Pennsylvania intermediate unit affected 
by professional development modeled after the TPACK framework? 
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Quantitative Sub-Question: 
1. How well does the Technological Pedagogical Content Knowledge of K-
12 teachers, as measured by the Technology Integration Assessment 
Rubric, relate to the TPACK-based professional development offered 
within the district? 
Table 2, the Description of Each Method Used, and Table 4, Dynamic Interaction 
of Research Instruments, overview the methods of data collection to address each 
research question. The tables list the three research questions and central question with 
the types of research methods, instruments used, and rationale for each. The triangulation 
of data from the surveys and interviews validated the data in order to answer all research 
questions.  
Findings 
Quantitative Component of the Survey 
 The survey instrument contained both quantitative closed questions and 
qualitative open-ended questions. This allowed for an explanatory research design to 
inform the rating of each participant on the first part of the survey: the Technology 
Integration Assessment Rubric (Harris, Grandgenett, & Hofer, 2010). 
 The data collection phase for this study began by invitation for those with 
experience in professional development to encourage technology integration from K-12 
schools within the identified intermediate unit. An email was sent to the principal of 
buildings for which the researcher had gained consent for access to participants. The 
principal acted as gatekeeper to share an email containing the Invitation to Participate 
(Appendix E) and Permission to take Part in a Human Research Study (Appendix F) as 
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attachments, as well as a live link to the Google Forms survey. The survey collected 
demographic information and contained two parts to inform the study: a quantitative self-
assessment of technology integration, adapted from the Technology Integration 
Assessment Rubric (Harris, Grandgenett, & Hofer, 2010), and qualitative questions 
related to best practices for professional development to encourage technology 
integration through the lens of the TPACK framework. 
 Demographic data of survey participants. 
 To meet the researcher’s goal of purposive sampling, the initial survey questions 
collected demographic data to display how well the participants represented the identified 
school districts, grade levels, and roles. Though not equally distributed, the demographic 
data did support a wide range of school districts, all of the K-12 grade levels, and a 
various assortment of professional roles within those school districts.  
 The 64 survey participants included subjects from eight school districts within the 
intermediate unit. As the researcher was approved to have access to the participants in 9 
of the 14 districts within the intermediate unit; this represents an 89% success rate in 
including all of the approved districts within the survey phase of the research study. 
Figure 4 represents the current school district of the 64 survey participants. The 
researcher secured the highest levels of participants from District 4 (30 participants), 
District 1 (14 participants), and District 3 (7 participants). 
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Figure 4 Current School District of Survey Participants  
Participants represented various professional roles within their districts, including 
seven building administrators (10.9%), fifty classroom teachers (78.1%), two technology 
coaches/integration specialists (3.1%), and seven staff members identifying in the “other” 
category (Special Educator, Art and Technology Specialist, Librarian, etc.) (10.9%). 
Figure 5 represents the identified roles of the 64 survey participants.  
 
Figure 5 Current Professional Role(s) of Survey Participants (Source: Google Form Analytics) 
 Survey participants were associated with all grades K-12, within both primary and 
secondary settings. The highest representation of grade level was split between grade 7 
and 8 (37.5%). Secondary grades 11 (28.1%), 10 (26.6%), 9 (25%), and 12 (23.4%) were 
represented in the participant pool of the survey more often than the primary grades. 
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Figure 6 represents the grade level(s) associated with the current professional role of each 
survey participant. 
 
Figure 6 Grade Level(s) Associated with Current Professional Role of Survey Participants  
Involvement of the survey participants in professional development opportunities 
to encourage technology integration for teachers within district or building was also 
measured. This was the key criterion for participation in the study. Without involvement 
in the professional development process, the staff member was not eligible to participate 
in the study. The 64 survey participants ranged from having completed research to inform 
the planning process, having participated in the planning process, having chosen 
materials to be used, having led professional development sessions, having participated 
as an audience member in professional development sessions, having participated in 
facilitation or troubleshooting of professional development sessions, to having collected 
feedback about professional development sessions. Table 5 represents the involvement of 
the survey participants in professional development to encourage technology integration.  
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Table 5 Involvement in Professional Development Opportunities to Encourage Technology Integration for Teachers 
within District or Building (Source: Google Form Analytics) 
 
 The largest proportion of survey participants (93.8%) identified with participating 
as an audience member in professional development to encourage technology integration, 
though the categories were not exclusive of one another. Other common experiences for 
the survey participants included participating in the planning process (51.6%), leading 
professional development sessions (43.8%), and choosing materials to be used (37.5%) 
for professional development to encourage technology integration for teachers within a 
district or building.  
Finally, demographic information of experience in education was collected within 
current role in current district, current role at any district, and a total number of years in 
education for all survey participants. The 64 participants ranged 35 years in their current 
roles at their current districts, with a mean of 10 years. For current role within any 
district, the mean was 13 years, while the range was 35.5 years. Participants’ overall 
number of years in education ranged 34 years, with a mean of 15 years. The maximum 
experience that a survey participant had, as far a number of years in education, was 36, 
whereas the minimum was 1 year in education. Figure 7 shows the identified experience 
in education for all 64 survey participants. 
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Figure 7 Survey Participant Experience in Education (at Current Role in Current District, in Current Role in Any 
District, in Education) 
 Technology integration assessment rubric scores of survey participants.  
 Survey participants self-assessed technology integration against four categories 
from the Technology Integration Assessment Rubric measurement tool (Appendix A). 
This 16-point rubric was adapted into four statements, to which participants rated their 
agreement on a four-point scale.  
The first category, Curriculum Technology Goals & Alignment, measures 
curriculum-based technology use. The 64 survey participants rated their agreement with 
the statement “the technologies selected for use in my instructional plan are ALIGNED 
with one or more curriculum goals” with a mean of 3.14/4.00 (79%).  
The second category, entitled Instructional Strategies & Technology, is defined by 
the authors of the Technology Integration Assessment Rubric as using technology in 
teaching/learning. Self-assessment against the statement “technology use SUPPORTS 
instructional strategies” received a mean of 3.22/4.00 (80%).  
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The third category, entitled Technology Selection(s) (compatibility with 
curriculum goals and instructional strategies), offered the statement “technology 
selection(s) are APPROPRIATE given curriculum goal(s) and instructional strategies.” 
Participants scored themselves a mean of 3.11/4.00 (78%).  
The final category of the measurement tool, “Fit,” covers content, pedagogy, and 
technology together. The statement “content, instructional strategies, and technology FIT 
TOGETHER within the instructional plan” scored a mean of 2.94/4.00 (73%). Figure 8 
demonstrates the means of the 64 survey participants’ results in each of the four 
categories of the Technology Integration Assessment Rubric. 
 
Figure 8 Technology Integration Assessment Rubric Measurement Tool Results for Survey Participants 
 This explanatory research study included interviews with willing survey 
participants to elaborate on the survey data, to inform the quantitative technology 
integration self-assessment and provide qualitative feedback on best practices for 
professional development to encourage technology integration. The findings from the 
best practices portion of the survey will be presented in the next section alongside the 
interview data on the same topic.  
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Quantitative Component of the Interview 
 Select survey participants were asked to consider completing a follow-up 
interview to expand on their mixed methods survey answers. Of the 64 survey 
participants, 29 expressed interest in the additional interview phase of the data collection. 
The researcher revisited the demographic information of the survey participants to plan 
for a representative sample of school district, grade level, and professional role to include 
in the interview phase. Selected participants were emailed another copy of the Invitation 
to Participate (Appendix E) and the Permission to Take Part in a Human Research Study 
(Appendix F) when scheduling the interview with the researcher. The 17 resulting 
interview participants represented the demographic data of the 64 survey participants 
well. 
 Demographic data of interview participants.  
For the interview phase of the data collection, the researcher further attempted 
purposive sampling, as well as representative sampling as reflected in the demographic 
results of the survey. Though not equally distributed, the demographic data for the 
interview did support multiple school districts, every K-12 grade level, and various 
professional roles within those school districts.  
 The interview participants included subjects from 6 school districts within the 
intermediate unit. As the researcher was approved to have access to the participants in 9 
of the 14 districts within the intermediate unit, this represents a 67% success rate in 
including all of the approved districts within the interview phase of the research study. 
Figure 9 represents the current school district of the 17 interview participants. Nine 
participants represented District 4, while two participants each represented District 1, 
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District 2, and District 6. Both District 3 and District 5 were represented by one interview 
participant each.  
 
Figure 9 Current School District of Interview Participants 
Interview participants represented various professional roles within their districts, 
including two building administrators (11.7%), twelve classroom teachers (70.5%), one 
special educator (5.8%), one Instructional ELA Coach (5.8%), and one Art and 
Technology Specialist (5.8%). Figure 10 represents the identified professional roles of 
the 17 interview participants. 
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Figure 10 Current Professional Role(s) of Interview Participants 
Interview participants were associated with every grade K-12, within both 
primary and secondary settings. The highest representation of grade level was split 
between grade 7 and 8 (31.3%). Secondary grades 7 (31.3%), 8 (31.3%), 9 (12.5%), 10 
(25%), 11 (25%), and 12 (12.5%) were represented in the participant pool of the 
interview by teachers and the building administrators.  
 Primary grades K (18.8%), 1, (12.5%), 2 (12.5%), 3 (18.8%), 4 (18.8%), 5 
(12.5%) and 6 (6.3%) were represented by teachers as well as building-wide elementary 
specialists. Figure 11 represents the grade level(s) associated with the current 
professional role of each interview participant.  
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Figure 11 Grade Level(s) Associated with Current Professional Role of Interview Participants 
Involvement of the interview participants in professional development 
opportunities to encourage technology integration for teachers within district or building 
had also been measured in the survey. This was the key criterion for participation in the 
study. Without involvement in this professional development process, the staff member 
was not eligible to participate in the study. 
The 17 interview participants represented all categories of involvement from the 
survey, from having completed research to inform the planning process, having 
participated in the planning process, having chosen materials to be used, having led 
professional development sessions, having participated as an audience member in 
professional development sessions, having participated in facilitation or troubleshooting 
of professional development sessions, to having collected feedback about professional 
development sessions. Table 6 represents the responses of the participants.  
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Table 6 Involvement in Professional Development Opportunities to Encourage Technology Integration for Teachers 
within District or Building (Source: Google Form Analytics) 
 
All (100%) of the interview participants had identified with participating as an 
audience member in professional development to encourage technology integration, 
though the categories were not exclusive of one another. Other common experiences for 
the interview participants included participating in the planning process (64.7%), 
choosing materials to be used (64.7%), and leading professional development sessions 
(52.9%) to encourage technology integration for teachers within a district or building.  
Finally, demographic information of experience in education was collected within 
current role in current district, current role at any district, and a total number of years in 
education for all survey participants. The 17 interview participants ranged 19 years in 
their current roles at their current districts, with a mean of eight years. For current role 
within any district, the mean was 10 years, while the range was 28 years. Participants’ 
overall number of years in education ranged 26 years, with a mean of 13 years. The 
maximum experience that an interview participant had, as far a number of years in 
education, was 29, whereas the minimum was 3 years in education. Overall, the interview 
population had more experience in education than the survey participant pool, but a lower 
range of years of experience within current roles at current district, possibly signifying 
movement between roles, schools, and/or districts over the course of their careers in 
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education. Figure 12 shows the identified experience in education for all 17 interview 
participants. 
 
Figure 12 Interview Participant Experience in Education (at Current Role in Current District, in Current Role in Any 
District, in Education) 
 The researcher accounted for validity of the qualitative interview portion of the 
study after data collection began. The researcher used strategies of long-term 
involvement, rich data, respondent validation, triangulation, numbers, and comparison as 
validity tests throughout the research design (Maxwell, 2013, p. 124). From the cohort of 
survey participants in the first phase of data collection, the researcher contacted survey 
participants from each school district, role, and grade level to find a representative 
sample to become the cohort of interview participants for the second phase of data 
collection. This allowed the researcher to control for plausible threats to validity 
(Maxwell, 2013, p.123). Alternative hypotheses of participants of only one versus 
specified roles, limited or veteran experience, and bounded case district representation 
were avoided by the sample of participants chosen for the interview. The following 
figures visualize the results of the purposive sampling of interview participants to 
represent the demographic data of the survey participants in current school district, 
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current professional role, and grade level(s) associated with current role. These particular 
settings and persons were selected deliberately in order to provide the researcher with 
information that couldn’t have been gleaned as well from other choices (Maxwell, 2013, 
p. 97). 
 Demographic data of survey and interview participants. 
 The demographic information of the survey participants and the interview 
participants are juxtaposed below. Figure 13 displays the current school district of survey 
and interview participants. Six of the seven school districts with representation in the 
survey were also represented in the interview. In both instruments, District 4 was most 
highly represented, with 30 of the 64 survey participants (46.9%) and 9 of the 17 
interview participants (52.9%).  
 
Figure 13 Current School District of Survey and Interview Participants 
 Figure 14 overviews the professional roles of both the survey and interview 
participants. In both instruments, the majority of participants were teachers, with 50 of 
the 64 survey participants (78.1%), and 12 of the 17 (70.5%) of the interview 
participants. 
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Figure 14 Current Professional Role(s) of Survey and Interview Participants 
 Grades 7 and 8 were most highly represented on the survey, with twenty-four 
participants (37.5%) identifying with those grade levels. Grades 7 and 8 were also most 
highly represented in the interview, but by a smaller margin than that of the survey. Five 
interview participants identified each with grade levels 7 and 8 on the interview, 
representing 29.4% of the interview participants. Figure 15 reviews the grade level(s) 
associated with the current role of both the survey and interview participants. 
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Figure 15 Grade Level(s) Associated with Current Role of Survey and Interview Participants 
Technology integration assessment rubric scores of interview participants.  
Interview participants self-assessed their technology integration against four 
categories from the Technology Integration Assessment Rubric measurement tool 
(Appendix A). This 16-point rubric was adapted into four statements, to which 
participants rated their alignment on a four-point scale.  
The first category, Curriculum Technology Goals & Alignment, measures 
curriculum-based technology use. The interview participants rated the statement “the 
technologies selected for use in my instructional plan are ALIGNED with one or more 
curriculum goals” with a mean of 3.24/4.00 (81%). This is higher than the mean of 3.14 
(79%) from the survey participant pool.  
For the second rubric category of Instructional Strategies & Technology, 
participants answered how professional development within their districts affects the use 
of technology to support instructional strategies. This category of the Instructional 
Technology Integration Rubric is defined by the authors as using technology in 
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teaching/learning. Self-assessment against the statement “technology use SUPPORTS 
instructional strategies” received a mean of 3.41/4.00 (85%). This subscore also shows an 
increase from the 80% rating of the survey participant pool. 
In the third Technology Integration Assessment Rubric category of Technology 
Selection(s), the statement for rating read, “technology selection(s) are APPROPRIATE 
given the curriculum goal(s) and instructional strategies.” This category is defined as 
compatibility with curriculum goals and instructional strategies. Interview participants 
scored themselves a mean of 3.18/4.00 (79%). This domain reflects a 1% increase over 
the rating of the survey participants from 78%. 
The final category of the Technology Integration Assessment Rubric, entitled 
“Fit,” looks to the “fit” of technology, content, and pedagogy together. This area most 
closely resembles the theory behind the Technological Pedagogical Content Knowledge 
(TPACK) framework. The statement “content, instructional strategies, and technology 
FIT TOGETHER within the instructional plan” scored a mean of 3.12/4.00 (78%). This 
shows a 5% positive change in score over the survey participants’ mean rating of 73%. 
Figure 16 demonstrates the means of the 17 interview participants’ results in each of the 
four categories of technology integration. 
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Figure 16 Technology Integration Assessment Rubric Measurement Tool Results for Interview Participants 
Significance of the Similarity of the Survey and Interview  
 Table 4, the Dynamic Interaction of Research Instruments, discussed the parallel 
structure of the research instruments used in order to address the research questions. The 
alignment of the survey and interview questions, specifically, allowed for interview 
participants to revisit and expand upon their previous answers to the survey questions. 
 The mixed methods survey instrument (Appendix B) was comprised of three 
sections: demographic data of the participant, Technology Integration Assessment 
Rubric, and Professional Development for Technology Integration Reflection.  
The Technology Integration Assessment Rubric section included eight questions 
for participants to complete. Questions 1, 3, 5, and 7 were closed questions where 
participants rated their own technology integration by agreeing with statements from the 
rubric measurement tool. Questions 2, 4, 6, and 8 were open-ended questions that 
prompted participants to reflect on how the professional development within their 
districts affected each subscore. The Professional Development for Technology 
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Integration section of the survey consisted of five questions on participant experiences 
with professional development to encourage technology integration. A closed question 9 
asked participants to identify format(s) of professional development available within their 
district: face-to-face, online, blended, and/or other. A closed question 10 requested 
participants check which listed method(s) of professional development sessions from the 
TPACK literature are offered in their districts, with a brief description of the 8 
approaches. Open-ended question 11 asked participants to describe the best practice(s) 
for professional development offered by their districts to encourage technology 
integration. Question 12 served to follow-up by asking how the listed best practice(s) 
affected the participant’s own technology integration. Open-ended survey question 13 
allowed for participants to list any other thoughts about the professional development 
opportunities available within their district. This mixed-methods survey served to capture 
a self-assessment of the participant’s technology integration, and examine relationships 
between this score and best practices for professional development to encourage 
technology integration within the participant’s district.  
 The open-ended interview questions were designed to allow participants to 
expand upon all survey answers, with direct reference to each survey question 
specifically mentioned in the interview protocol. As a result, the interview protocol was 
also divided into the same sections of Technology Integration Assessment Rubric and 
Professional Development for Technology Integration Reflection. Question 1 of the 
interview protocol elaborated on why the participants scored themselves their overall 
rating on the Technology Integration Assessment Rubric, as taken from the closed 
questions 1, 3, 5, and 7 on the survey. Question 2 of the interview protocol allowed 
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participants to synthesize their responses to the open-ended questions 2, 4, 6, and 8 of the 
survey, about how professional development within the district affected this self-score. 
Question 3 of the interview protocol discussed closed question 9 of the survey, where 
participants had selected the formats of professional development available to them 
within their districts. Question 4 of the interview protocol invited participants to expand 
upon the effectiveness of each type of professional development sessions from the 
TPACK literature that are available to them within their district, as identified from closed 
question 10 of the survey. Question 5 of the interview protocol revisited the open-ended 
questions 11 and 12 of the survey, where participants had identified best practices to 
encourage technology integration, and how the best practices affected their own 
technology integration. Question 6 mentioned the optional open-ended question 13 from 
the survey, where participants were asked to provide any other thoughts on the 
professional development opportunities within their district to encourage technology 
integration, and to elaborate within the interview setting.  
 The interview protocol (Appendix C) was specifically designed to allow for open 
discussion of closed survey questions, as well as synthesis of open-ended questions from 
the survey. The explanatory design of the study compelled the researcher to collect as 
much qualitative data from as possible from both the survey and interview to support the 
quantitative findings from the survey. Table 7 shows the significance of the similarity of 
the survey and interview data collection instruments. 
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Table 7 Significance of the Similarity of the Survey and Interview Instruments 
 
 Phase one of the data collection assessed 64 participants on both the Technology 
Integration Assessment Rubric and Professional Development for Technology Integration 
Reflection through the use of the mixed-methods survey. Phase two of the data collection 
assessed 17 of those survey participants on the same topics through use of a qualitative 
interview protocol. The purposeful interaction and alignment of the two research 
instruments compels the researcher to present all qualitative findings together from both 
the survey and interview.  
Qualitative Component of the Survey and Interview 
Both the survey and interview first measured and explained the participant’s self-
assessment of technology integration, as measured by an adapted Technology Integration 
Assessment Rubric. The rich data collected from both the survey and interview will be 
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provided for each category of the rubric, along with any quasi-statistics, in an attempt to 
validate the researcher’s findings (Maxwell, 2013, p.128).  
Curriculum technology goals and alignment. The category of Curriculum 
Technology Goals and Alignment scored a mean of 3.24/4.00 (81%) for the interview 
participants and a mean of 3.14 (79%) for the survey participants. The statement on the 
rubric read, “the technologies selected for use in my instructional plan are ALIGNED 
with one or more curriculum goals.” Common responses in the relationship between this 
score and professional development offerings of the participant’s district are catalogued. 
Praise for alignment.  
In the area of Curriculum Technology Goals & Alignment, positive responses 
were recorded for current district-led initiatives that are aligned with curriculum goals. A 
high school building administrator from District 1 says, “I design and lead the 
professional development, so it must be completely aligned.” A 9th-grade teacher from 
District 1 praised her district’s professional development:   
[It is] tailored to the user: novice, intermediate, advanced. It offers workshop- 
like sessions at multiple times so we can choose the most useful professional  
development as we need. It changes how I use technology in my curriculum when  
I use it, and who uses it within my class. 
 
A middle school teacher from District 5 says professional development is “great, 
with tons of options so that we can better ourselves.” A second-grade teacher from 
District 5 asserts that “the professional development provides options as to what is the 
most effective in leveraging technology to meet the needs of my students, specifically in 
customization.”  
An elementary special educator from District 2 feels that the “district suggests 
programs or pieces of technology to use with our classrooms,” and a first-grade teacher 
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from District 6 agrees that “professional development has provided information for direct 
implementation of the use of technologies in the classroom.” An elementary building 
administrator from District 4 puts it this way: “professional development is used as the 
vehicle to implement technology that supports the curriculum.” An example of curricular 
alignment is given by a kindergarten teacher from District 4, specific to iPads:  
I have received professional development in regards to utilizing certain  
educational apps on iPads, as well as professional resources and software  
available for data collection and reporting. This development has allowed me to  
incorporate these pieces of technology into my instruction to enhance student  
learning and data collection. I am able to collaborate with other teachers and  
administrators throughout this process, which gives me the opportunity of  
expanded dialogue and the possibility of sharing new strategies.  
 
A grades 7-12 teacher in District 4 states that the professional development “affects the 
alignment of technologies with curriculum goals by supporting new programs that can 
show student’s growth.” A grades 4-6 and 9-12 teacher from District 4 says that the 
professional development offered “improves efficiency.” A high school teacher from 
District 4 suggests that professional development affects alignment of technologies with 
curriculum goals with collaboration and groups, amongst both teachers and students. All 
of the aforementioned examples illustrate feedback from participants about the successful 
alignment of technology with curriculum goals. 
Current initiatives.  
Current initiatives geared toward technology integration were mentioned by 
participants when asked about alignment. A second-grade teacher from District 6 “is 
moving towards (sic) a hybrid learning model,” where “we are using the technology that 
is provided to prepare our lessons, which are aligned to the curriculum.” An Arts and 
Technology Specialist working with grades K-6 from District 4, a seventh-grade teacher 
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from District 1, and a Kindergarten teacher from District 4 all mentioned the 
Pennsylvania Education and Technology Expo and Conference (PETE&C) as a 
professional development opportunity provided outside of the physical district. The 
grades K-6 Arts and Technology Specialist also mentioned technology courses she took 
that were reimbursed by the district. A grades 7 and 8 District 1 teacher mentions the 
resource of a “tech coach in our building” working with teachers to help them share 
curriculum with parents and students. A high school teacher from District 4 mentions 
21st century learning in her response to the question of alignment: “Educational sessions 
on how to use technology to organize Classroom have the students engaged using 
technology for 21st century learning skills and using technology to access student 
understanding.” These answers were given by participants that identified current district 
initiatives to support technology integration. 
Practical alignment.  
Response from other participants expose a more “limited,” or functional, 
alignment of curriculum and technology from professional development among districts. 
An 8th-grade teacher from District 1 responds that professional development “allows me 
to receive instruction and clarification on how to use the technologies with which we are 
supplying students.” A 4th-grade teacher from District 6 says professional development 
affects alignment between technology and curriculum goals “only in relation to our new 
computer systems.” The above evidence points to a practical, functional source of 
alignment between technology and curriculum goals. 
Limited support with alignment.  
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Two participants from District 4 hint that the district does not provide enough 
support with the offered professional development. A middle school teacher answers that 
“it’s a start but it never gets to the end result” and a high school teacher answers that it is 
“presented, then up to us to try to integrate.” An 8th-grade teacher from District 1 says, 
“The primary focus during professional development is on integration of technology. It’s 
up to the teachers to integrate technology in ways that target curriculum goals.” A 
middle-school librarian at District 1 agrees: “Often it is show and go and then we figure 
out how to use it to support curriculum.” These answers illustrate a clear lack of support 
for alignment from the professional development offered by the district. 
Independent alignment.  
Some survey participants asserted their independence with technology integration 
in the area of alignment. A middle school teacher from District 4 mentioned, “I don’t 
have much technology training from the district specific to the curriculum.” Another 
middle school teacher from District 4 stated, “The district provides minimal support for 
technology incorporation.” A third-grade teacher from District 1 asserts, “I align without 
district guidance.” An 8th-grade teacher from District 4 mentions the help he’s gotten to 
improve alignment, despite subpar professional development: “We’ve had very few 
professional development sessions involving the use of technology, but I’ve gotten good 
advice from my colleagues on how to implement technology into the curriculum.” These 
responses identify participants that align curriculum goals with technology without 
formal professional development aimed to do so. 
No demonstrated alignment.  
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A high school teacher from District 4 goes so far as to say that there is “little to no 
influence” from professional development on her curriculum technology goals and 
alignment and a 7th-grade teacher from District 4 says that “it is usually unrelated.”  
Findings about the Curriculum Technology Goals and Alignment category of the 
Technology Integration Assessment Rubric vary across districts and participants: a 
positive response from those districts that offer professional development that aligns 
technology with curriculum goals; reference to district-wide initiatives; a more functional 
sense of alignment; professional development that does not provide enough support; 
participants that self-align; and professional development that does not support 
alignment. 
Instructional strategies and technology.  
The second rubric category, Instructional Strategies & Technology, earned a mean 
of 85% for interview participants and 80% for survey participants. The statement read, 
“technology use SUPPORTS instructional strategies.” Patterns in responses linking the 
support of technology on instructional strategies are categorized and presented in this 
section. 
Support from colleagues.  
Some participants that saw a strong connection between technology and 
instructional strategies cited collaboration with colleagues, as did this kindergarten 
teacher from District 4: 
The professional development has allowed me to build relationships with other  
teachers who are using technology and collaborate with grade-level colleagues  
when discussing strategies and applications that can be used for various  
instructional activities. This shared dialogue opens new doors for teachers as we  
look for risks to take and ideas to try.  
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A middle school building administrator from District 4 also recognizes that coaching for 
technology integration to support instructional strategies may occur among colleagues, 
rather than through district-offered professional development, when stating: “Much of the 
staff utilizes technology to support instructional strategies through collaboration and 
communication of colleagues instead of district professional development.” As a high 
school teacher in the District 4 puts it, “more knowledgeable faculty members serve as 
‘Experts’ to contact for integration help.” An elementary building administrator in 
District 4 proposes that “professional development is given by teachers for teachers to 
implement technology as an instructional tool.” 
Support from students.  
A high school teacher in District 4 cited collaboration with students, instead of 
staff: “[Professional development] allows students access to my materials in and out of 
the classroom. It allows for collaboration amongst students and it helped me be a 
facilitator of learning rather than a provider of information.” 
Direct support.  
Some see the connection between technology and instructional strategies as the 
impetus to use educational technology. A high school teacher from District 4 cites, 
“[Professional development] has encouraged me to use technology in the classroom.” A 
middle school teacher from District 1 claims, “I use technology a lot in my classroom and 
most of what I use I have learned about in professional development.” A fourth-grade 
teacher in District 2 answers that the professional development offered within the district 
“usually gives me new ideas or tools to use” and an elementary and high school teacher 
from District 4 cites “improved awareness of new techniques” from professional 
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development. A first-grade teacher from District 6 answers, “Professional development 
has supported the use of technology in the classroom with hands-on training and 
implementation.”  
Levels of support.  
Schools and districts with that offer levels of professional development assert its 
importance when asked about instructional strategies and technology, as did this 8th-grade 
teacher from District 1: 
Professional development is available at a variety of levels, so teachers who have 
not mastered a particular technological piece focus on that, while teachers who  
have a wider and deeper skill set explore new tools to improve the use of  
technology in our classrooms. 
 
A 9th-grade teacher from District 1 touts, “Our district allows for PD tailored to 
the user: novice, intermediate, advanced. It offers workshop-like sessions at multiple 
times so we can choose the most useful PD as we need.”  
Choice of support.  
Choice, when offered, also points toward support of instructional strategies, as 
chosen by the teachers themselves. A high school building administrator from District 1 
said, “Most of our professional development, which we offer cafeteria style, is on 
technology integration to support instruction.” A 9th-grade teacher from District 1 claims 
that professional development within the district “changes how I use technology in my 
instruction, when I use it, and who uses it within my classes.”  
Database of support.  
Archived lessons and tutorials are resources for staff in District 1, as said by this 
8th-grade teacher: "Because there are so many tutorial opportunities among staff I am 
much more likely to try, and be successful in my endeavors with, new technology which 
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will spark student interest and enhance the learning in my classroom.” A second-grade 
teacher from District 5 answered that professional development within the district affects 
technology to support instructional strategies because it “allows me to track student 
growth and needs more effectively.” A second-grade teacher from District 6:  
Our district provides frequent technology training and camps so that teachers feel  
confident and proficient in their technological training. In doing so, we are able to  
facilitate our hybrid learning lessons and teach students how to be proficient in  
using technology for learning purposes. 
 
Organizational change for support.  
Some participants recognize organizational change for professional development 
within their district when it comes to supporting instructional strategies with technology. 
A seventh-grade teacher in District 4 states, “The district is making strides to improve the 
technologies that support student learning.” One K-6 specialist from District 4 recognizes 
the unique opportunities she has been offered by way of professional development 
outside of the district:  
There should be more opportunities, it would inspire, motivate and be a great way  
to inspire teachers and make them more comfortable with their instructional  
process and technology integration. I am very comfortable with integrating  
technology and am thankful I was chosen as my buildings representative to attend  
a variety of PD opportunities.  
 
Limited support.  
A grades 7-12 teacher from District 4 says, “I wish there was more professional 
development on technology to support instructional strategies. The lack of professional 
development decreases the use of technology to support instructional strategies.” A high 
school teacher from District 4 says, “There is minimal professional development aiding 
in the implementation of technology.” A middle school teacher from District 4 gives an 
example of how this link is missing for teachers: “We have 1:1 Chromebooks, but not 
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much direction as to how to use it.” A middle school teacher from District 4 says, 
“Again, district technology only gives you the basics.” One high school teacher from 
District 4 goes as far as to say, “The district-provided professional development is not 
helpful to me. I find I get more out of conducting my own personal professional 
development.”  
No identified support.  
Some participants are aware that there is no link between professional 
development for technology and support of instructional strategies. A seventh-grade 
teacher from District 4 says, “It does not address this area.” An eighth-grade teacher from 
the District 4 said, “We haven’t had any tech-related professional development that 
coincides with instructional strategies.” A high school teacher from District 4 says, 
“There is minimal professional development aiding in the implementation of 
technology.” A high school teacher from District 4 goes as far as to say that there is “little 
to no influence” from district-offered professional development on technology integration 
on instructional strategies. 
Context for support.  
Noticeably, survey participants make cases for the context of personal technology 
integration at this point. A middle school librarian from District 1 makes reference to her 
particular role within the educational setting:  
A great deal depends on the comfort level I have in the use of the technology and  
the set-up time needs or other such factors for a schedule that crosses grade and  
content areas with little to no transition times.  
 
An eighth-grade teacher in District 1 who leads professional development sessions 
mentions, “In my case, I lead professional development for teachers who are interested in 
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one-to-one classroom or classroom website design.” These staff members feel that they 
are on the fringes, and the offered district professional development opportunities do not 
apply directly to their professional roles. 
Survey and interview answers for the second section of the Technology 
Integration Assessment Rubric, Instructional Strategies and Technology, elicited topics of 
discussion: collaboration with colleagues and students; impetus to use educational 
technology; levels for and choice of professional development; archived lessons and 
tutorials; efforts toward organizational change; lack of professional development; and 
context of role for technology integration. 
Technology selection(s).  
The third Technology Integration Assessment Rubric category, Technology 
Selection(s), earned a mean score of 79% for interview participants and 78% for survey 
participants. The statement for rating read, “technology selection(s) are APPROPRIATE 
given the curriculum goal(s) and instructional strategies.” Qualitative responses to the 
category of appropriate technology selections from the interview and survey participants 
are collected and displayed below. 
Praise for appropriateness.  
Some participants agree that the technology selections are appropriate for both 
curriculum goals and instructional strategies. An elementary special educator from 
District 2 states “they are aligned.” A fourth-grade teacher from District 2 states that 
professional development within the district affects appropriateness of technology 
selections by being “very appropriate and useful.” A second-grade teacher in District 5 
says, “professional development and other trainings provide technology options that are 
PROFESSIONAL DEVELOPMENT MODELED AFTER TPACK                  85 
appropriate for our level of students (early elementary).” A K-6 building administrator 
from District 4 answers, “technology is selected to meet specific instructional needs.” A 
high school teacher from District 4 discusses the applicability of professional 
development topics for teachers: “We do not learn things we are unable to utilize in the 
classroom.”  
An example of training on G Suite for Education applications was mentioned by 
more than one participant. A kindergarten teacher from District 4 answers that 
professional development affects the appropriateness of technology selections by offering 
“some professional development in regards to the devices that are available for our 
students, as well as the Google platform.” A second-grade teacher from District 6 
mentions appropriateness of professional development centered around a new reading 
curriculum: “It was written and designed with the given technology in mind (Google 
Chromebooks).” 
Appropriateness from colleagues.  
An eighth-grade teacher from District 1 elaborates on the connection between 
appropriateness and collaboration among staff:  
My district provides us with knowledge of various apps and websites. Our 
inservice days highlight many of these avenues, and there is always a list of staff  
members in each building who have volunteered to be points of contact for  
questions.  
 
Levels and choice for appropriateness.  
Again, professional development programs with choice and leveling is mentioned 
as a method to ensure appropriateness. Some of the elaboration stated that 
appropriateness is found by including teacher voice in the selection and planning of 
professional development, as stated by a high school building administrator in District 1: 
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“We attempt to offer sessions which have been requested by teachers or are training on 
equipment/programs available to teachers in our district.” A 9th-grade teacher from 
District 1 notes that the professional development affects appropriateness of technology 
selections by allowing for “professional development tailored to the user; novice, 
intermediate, advanced. It offers workshop-like sessions at multiple times so we can 
choose the most appropriate professional development we need.” As one middle school 
teacher in District 1 states, “the more development, the more you feel comfortable using 
technology.” A middle school teacher from District 5 states, “We are lucky that we have 
voice and choice which makes professional development relevant to us.” 
Lack of resources for appropriateness.  
A discussion on lack of resources arose within this discussion of appropriateness, 
as shared by a District 4 K-6 specialist:  
There are limited devices and it makes it difficult to teach my art and technology  
course due to having only one computer lab and a limited amount of computer  
carts. There were many times things were signed out including the lab and the  
carts and it made it inconsistent to teach the class and the content. It was a  
challenge to teach the content and curriculum when the resources were not  
available. If we are to implement more technology, the appropriate and necessary  
devices should be made available to educators.  
 
Lack of appropriateness.  
Multiple teachers say that district professional development shows a lack of 
appropriateness. An 11th-grade teacher from District 4 and a third-grade teacher from 
District 1 both say of professional development, “it doesn’t [affect the appropriateness of 
my technology selections].” A high school teacher in District 4 cites “no real effect.” A 
high school teacher in district 4 says there is “little to no influence.” An upper elementary 
and high school teacher from District 4 says the professional development within the 
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district affects the appropriateness of technology selections “minimally.” A seventh-grade 
teacher in District 4 states, “It is usually unrelated.” A grades 7-12 teacher from District 4 
states, “professional development is rarely used to affect the appropriateness of 
technology selections.” A seventh-grade teacher from District 4 says, “very few 
technology selections support instructional strategies that would improve student 
performance.” A middle school librarian from District 1 explains it this way: “Often a 
here it is, this is how to use it, and then you are on your own – little to no application or 
practical advice provided or practice – a demo and then tech appears weeks later and 
we’ve forgotten what we were shown.” 
Irrelevant appropriateness.  
Others find that their particular role may not fit in the scope of what has been 
decided on behalf of the majority. One high school teacher from District 4 asserts that 
“technology selections are wide-ranging and generic.” A middle school teacher from 
District 4 believes that “the district needs to provide more training in technology and how 
to utilize it with special needs students.” 
From the responses collected about the appropriateness of technology selections, 
themes emerged: praise for appropriateness; appropriateness gleaned from colleagues; 
levels and choice for appropriateness; lack of resources for appropriateness; lack of 
appropriateness; and irrelevant appropriateness. 
Fit.  
The final category of the Technology Integration Assessment Rubric, entitled 
“Fit,” earned a mean score of 78% by interview participants and 73% by survey 
participants. The statement read, “content, instructional strategies, and technology FIT 
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TOGETHER within the instructional plan.” Elaboration on “fit,” or how the “content, 
instructional strategies, and technology “fit together” within the instructional plan” can be 
seen below in the participants’ own words. 
Fit from colleagues.  
The role of collaboration among colleagues was revisited in these responses by 
survey participants. A middle school building administrator from District 4 says, “staff 
share resources and technology within departments and via grade levels.” A high school 
teacher from District 4 says, “professional development allows time for collaboration 
amongst teachers to align the content with the technology and then create a strategy to do 
just that.” 
Levels and choice for fit.  
Again, professional development programs that consider teacher choice and 
leveling are touted by the participants when asked about fit. A middle school teacher 
from District 5 says, “Our professional development includes voices and choice, so it all 
aligns. We attend customized sessions.” Another middle school teacher from District 5 
says, “Our professional development is geared to each person. We have say in what we 
learn and do. So it fits perfectly!” According to a high school building administrator in 
District 1: “We attempt to offer sessions which have been requested by teachers or are 
training on equipment/programs available to teachers in our district.”  
Current initiatives.  
Programs such as 1:1 student devices place pressure on the “fit” between all three 
components. From an 8th-grade teacher in District 1:  
We are a 1:1 school, so if content, instructional strategies, and technology aren't  
playing well together, the students do not progress. We have a large number of  
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resources at our disposal to ensure that technology is enhancing and improving  
content and instructional strategies as a means to an end, rather than as a bonus or  
auxiliary appendage to instruction. 
 
District programs also led participants to answer a particular way that is 
contextualized to that group. One second-grade teacher in District 6 said, “How 
professional development affects the [Fit] varies on the task. Recent professional 
development has been modeled around a common goal of preparing for our Hybrid 
Learning Model.” 
Ideas for fit.  
Multiple survey respondents see district professional development as ongoing 
education in what is available to use in the classroom. A middle school teacher from 
District 4 says, “It gives me more tools to use to meet my goals.” An eighth-grade teacher 
from District 1 states that professional development “gives us so many different things to 
use that there is always something that will fit the bill.” A high school teacher in District 
4 responds, “Professional development is constantly challenging me to use more and 
more technology to achieve student success.”  
The resource of outside professional development conference of the Pennsylvania 
Educational Technology Expo and Conference (PETE&C) was revisited as a method to 
achieve “fit,” with a District 4 specialist’s reply:  
[PETE&C] has opened doors to new opportunities to engage students and  
teachers to learn and integrate technology. It has been motivating and inspiring to  
communicate with students, administrators and educators in other districts and it  
allowed me to build a plethora of resources to bring back and share with my 
colleagues. 
 
Imbalanced fit.  
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The idea of “fit” may also be a bit unequal in its listed components of content, 
instructional strategies, and technology. A seventh-grade teacher in District 4 says, 
“There is a stronger emphasis on content, but not nearly enough ‘how to.’” A middle 
school teacher in District 4 says,  
The professional development needs to be increased in the area of technology and  
the instructional content, strategies, and use of technology to meet the rigor of the  
curriculum. The intensive program we utilize is not aligned to Common Core in  
the technology we use.  
 
A technocentric focus was highlighted by a high school teacher in District 4, with 
the response, “technology is forced instead of appropriate implementation when needed.” 
A second-grade teacher from District 5 says, “Still there seems to be some segmentation 
between implementation and the curriculum. I think that it needs to be streamlined.” A 
high school teacher in District 4 feels “that the content is a bit outdated and does not 
completely align with 21st Century Skills.” Some districts make it difficult to achieve 
“fit” by singling out content, as shared by a middle school teacher from District 1: “Right 
now, content is separate.” 
Limited fit.  
Many participants felt that it was up to the educator, not the district to encourage 
fit. “It is mostly up to the individual teacher and not the professional development to 
positively affect the fit of content, instructional strategies, and technology,” said a grades 
7-12 teacher from District 4. A first-grade teacher in District 6 agrees: “Professional 
development has provided ample information for the teacher to take the initiative the 
implement.” A seventh-grade District 4 teacher sees, “It is up to the teachers to 
implement where they see fit; guidance has been lost.” 
Lack of fit.  
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Teachers in districts that do not offer professional development that encourages 
“fit” between content, pedagogy, and technology are at a loss. When asked how 
professional development affects fit of content, instructional strategies, and technology, 
an 11th-grade teacher from District 4 said that “it really doesn’t.” A seventh-grade teacher 
from District 4 states, “it is usually unrelated.” An upper elementary and high school 
teacher in District 4 cites “minimal effect.” A middle school teacher in District 4 
responds, “professional development is once again limited.” A high school teacher in 
District 4 cites “little to no influence” when asked how professional development affects 
fit of content, instructional strategies, and technology. A kindergarten teacher in District 
4 explains, “The development plan often lacks connection between curriculum, strategies, 
and technology use.”  
Contextualized fit.  
A call for professional development situated in content area or grade level was 
again seen as a response to the “Fit” category. A kindergarten teacher in District 4 said, “I 
especially would like to see more grade-level-specific development that allows us to dive 
in deeper into the curriculum and create connections and resources that are directly 
applicable to our classrooms.” A high school teacher from District 4 shared “the 
professional development does not align with my content area since I teach a specialty 
area.” A middle school teacher in District 4 teacher: “Trainings offered do not apply to 
what I do for my class/students.” A high school teacher in District 4 says professional 
development is “broadly applied and time to integrate is hard to come by.” The following 
statement is from an elementary special educator teacher in District 2: 
Since I am a special educator, I am not as involved in the classroom practices.  
When the students do come to my classroom to receive instruction, I try my best  
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to implement more technology, but I often do not have the time, equipment, to  
support from the classroom teacher.   
 
A middle school teacher in District 4 says, “I think that all professional 
development is geared toward just math, science and English.” A middle and high school 
foreign language teacher in District 4 stated, “I wish we could do our own professional 
development in the sense that I would like to branch out with other language teachers and 
other technology specialists specifically related to language acquisition.” 
The open-ended questions in the final category of the Technology Integration 
Assessment Rubric, “Fit,” prompted such discussions: collaboration with colleagues; 
levels and choice for fit; district initiatives; ideas for fit; imbalanced fit; limited fit; lack 
of fit; and contextualized fit. 
This section reviewed the findings of the quantitative and qualitative methods to 
analyze data from the survey and interview. Quantitative findings from the rubric portion 
of the survey were scored and qualitative findings from the survey and interviews were 
categorized to address the posed research questions.  
Results and Interpretations 
 Because of the dynamic integration of instruments used in this study, the results 
will be synthesized by research question, and reflect the collected data from the survey 
and interview. This section will review, highlight, and discuss results that have emerged 
from the findings.  
Results 
How well does the Technological Pedagogical Content Knowledge of K-12 
teachers, as measured by the Technology Integration Assessment Rubric, relate to 
the TPACK-based professional development offered within the district?  
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The single quantitative research question aimed to measure the relationship 
between TPACK of participants and the district-offered professional development 
sessions. The effect of context on participants’ overall technology integration rating and 
the impact of professional development on the score will be discussed in this section. 
Overall technology integration rating.  
Overall, the 64 survey participants scored themselves a mean of 78% on the 
Technology Integration Assessment Rubric. The 17 interview participants, as a group, 
rated themselves a mean of 81% overall for technology integration. Both groups were 
asked on the survey how the professional development offered to them affected each 
subscore, but only in the interview were participants asked to elaborate on their overall 
technology integration score.  
Figure 17 demonstrates the means of both the 64 survey participants and the 17 
interview participant results in each of the four categories of the Technology Integration 
Assessment Rubric. In all four categories, the interview cohort scored higher than the 
survey cohort in the self-assessment.  
 
Figure 17 Technology Integration Assessment Rubric Scores of Survey and Interview Participants 
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Comparing the results of each category shows a deficit in the category of “Fit,” 
where content, pedagogy, and technology are all considered together to inform teacher 
technology integration (Harris, Grandgenett, & Hofer, 2010). This is true for both the 
survey and interview cohorts. This identified lack of “fit,” or integration between the 
three domains of content, pedagogy, and technology, follows the theoretical 
underpinnings of the Technological Pedagogical Content Knowledge (TPACK) 
framework by Mishra and Koehler, and further supports the researcher’s rationale for 
undertaking this study.  
Similar to the findings for each of the separate categories of the rubric, multiple 
interview participants looked to context (of district, grade level, and course taught) to 
justify their self-score. One teacher mentioned her change in school district as a factor in 
how she viewed herself integrating technology in the classroom. A high school teacher 
from District 3 with seven years of experience in education stated “my rating was lower 
because I don’t have a lot of experience in [moving to a 1:1 environment].” She also cited 
change of times as a contextual factor. “When I was in college, technology meant having 
a desktop computer. So in terms of my undergrad preparation, there wasn’t much.” Three 
others cited time and technology change as a contextual factor relating to this score. The 
minimum score of 56% was from a middle school teacher in District 4, who stated, “I 
would say that I integrate technology where it is appropriate. I wouldn’t say I integrate it 
completely in a 21st century classroom, which is why I would say I am definitely not in 
the upper percentiles.” Still another teacher from District 4 referred to her grade level, 
Kindergarten, when justifying her self-score of 69%: 
I have to think about how to integrate technology remembering that technology is 
new for a lot of the kids in the educational setting and what that looks like as far 
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as pulling in the management of that, the kids’ independence levels using the 
various devices, and it also goes along with the developmental piece in 
kindergarten as to how much they should be doing with their hands versus on the  
device. 
 
A middle school Skills for Digital Age Learning teacher from District 5 scored herself 
100%, citing that in the class, “we use the iPads 100% of the time, unlike other classes 
that have more of a balance between paper and iPad assignments.” All of these responses 
used contextual factors of digital progress of school, grade level, or content area to justify 
their overall Technology Integration score from the Technology Integration Assessment 
Rubric. 
In 2007, Mishra and Koehler recognized that knowledge of the surrounding 
educational context was also required for successful technology integration. Research on 
the TPACK Mindset includes consideration for context, as well: “a critical awareness that 
the affordances and constraints of a given technology will likely vary over time in 
relation to changing purposes, contexts, and audiences” (Morsink, Hagerman, Heintz, 
Boyer, Harris, Kereluik, Hartman, Wood, White, Woodruff, & Anderson, 2011).  The 
number of times participants cited examples of context as a factor in their TPACK self-
score corroborates the role of context in technological pedagogical content knowledge 
construction, as found in the literature. 
Some of the ratings were influenced by that participant’s self-awareness of what 
is not happening within his/her professional development. A middle school teacher from 
District 4 cited lack of time to work with other content area teachers as a reason for a 
69% score with the comment:  
Some things I don’t know and some things I don’t know how to do. I talk with  
other teachers in different content areas, but it’s hard to work with them on a  
consistent basis. It’s hard to find the time to work together consistently.   
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A fourth-grade teacher/technology coach from District 2 that scored himself a 
75% justified his score because he “knows what’s out there and how much more is out 
there.” He cites time as a factor for the self-score:  
If I were to compare myself to the people at my school, I would rank a lot higher.  
I'm thinking globally and there's so much more out there that I could be doing  
with technology that I just don't have. I don't have time to dabble in or research on  
because there are only so many hours in a day.  
 
Another reason a participant gave for a lower score was unoriginal technology 
integration. A middle and high school French teacher of eight years from District 4 
justified a score of 88% because “I haven't been so good at creating my own stuff. It's 
been like tweaking other people’s work or working with them.” These examples 
demonstrate how the self-score on the rubric remains relative to a participant’s awareness 
about what he or she knows exists outside of him or herself – another contextual factor. 
This further underscores the TPACK model’s recognition of context as an overarching 
factor in teacher knowledge (Mishra and Koehler, 2009). 
Impact of professional development on rating.  
Survey participants were forthcoming on how professional development offered 
within their buildings and districts affected their personal rating on the Technology 
Integration Assessment Rubric. Findings were able to be categorized from these survey 
results to illustrate the current condition of professional development for technology 
integration within districts in the selected intermediate unit.  
Mentioned in the answer were the resources of colleagues (whose conversations 
springboard new learnings), accessible technology staff, live (and archived) technology 
resources (Tech Talks) as professional development opportunities, a troubleshooting 
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window for devices, committees for district initiatives, technology conferences, particular 
applications/software, and hardware. 
Again, when asked to elaborate on each participant’s own rating, one high school 
teacher from District 3 cited the context of her time at a charter school as a factor. Two 
more referred to generic professional development received that does not lend itself well 
to their professional roles. One high school English teacher at District 4 (75% rating) 
said, “it’s hard for me to think about, when they show me something for math, how I can 
actually apply it to English.” A middle school teacher in District 4 said the connection 
between his 69% self-score and professional development within his district plays “a 
huge role because really there is no professional development for me. It kind of gets said 
‘you need to integrate’ and I ask how I can do that.” 
Findings earlier in the chapter reviewed the impact of professional development 
on all four categories of the Technology Integration Assessment Rubric. When viewed 
globally, the responses included both positive and negative effects of professional 
development on the categories of alignment of technology selections with curriculum 
goals, support for instructional strategies and technology, appropriateness of technology 
selections, and “fit,” within the following themes:  
• alignment/support/appropriateness/fit  
• participants that self-[align/support/appropriate/fit] 
• professional development that does not [align/support/appropriate/fit] 
• lack of professional development that [aligns/supports/appropriates/fits] 
• context for [alignment/support/appropriateness/fit].  
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Other findings of categories included discussion of district-wide initiatives, collaboration 
with colleagues and students, the impetus to use educational technology, levels for and 
choice of professional development, archived lessons and tutorials, and efforts toward 
organizational change. 
The findings from the participants about current professional development to 
encourage technology integration are as the researcher expected, due to the finding that 
80% or more of the professional development offered and participated in by teaching 
professionals failed to meet the federal definition of six criteria: sustained, intensive, 
collaborative, job-embedded, data-driven, and classroom-focused (Frontline Education, 
2016, p.7).   
 Which best practices, suggested by the Technological Pedagogical Content 
Knowledge (TPACK) framework, are currently included in K-12 public school 
district professional development programs in districts within a Pennsylvania 
intermediate unit?  
  
 This qualitative question was built to collect data on TPACK-based professional 
development approaches being used within the districts. From Table 4, the Dynamic 
Interaction of Research Instruments, it is clear that multiple sources of data will be 
triangulated to answer this qualitative research question about current best practices. The 
two pieces that provide the most relevant data for this research question are the 
identified formats of professional development and approaches from the TPACK 
literature currently offered within districts.  
 Formats of professional development.  
 In the survey, participants were polled for the format(s) of professional 
development offered within their districts. The answers did not exclude one another. It 
was found that 72% of participants are offered face-to-face format, 28% are offered 
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online format, 34% are offered blended (both online and face-to-face) format for 
professional development. Figure 18 reviews the findings from the 64 survey 
participants.  
 
Figure 18 Formats of Professional Development Offered 
Face-to-face, online, and blended formats of professional development all have 
benefits and drawbacks. However, from the literature, it is known that professional 
development is most effective when it occurs in the context of educators’ daily work, on-
site within the school district (Learning Forward, 2010). A middle school teacher from 
District 1 explained, “When I learn something face-to-face and I have time to practice it, 
I will use it.” As found in the literature, effective professional development allows for 
significant duration to allow for learning of a new strategy, as well as implementing it, 
support to address the challenge of changing classroom practice, an engaging initial 
exposure of the strategy for teachers, modeling to introduce a new concept and help 
teachers understand its practice, and content grounded in the teacher’s discipline or grade 
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level (Gulamhussein, 2013). Without elements of face-to-face instruction, an engaging 
initial exposure and modeling to introduce a new concept are difficult to achieve.  
Blended and online formats for professional development offer the opportunity 
for “just-in-time” learning. A middle and high school teacher from District 2 explained, 
“Online is good to work at your own pace, but the face-to-face and coach are better to get 
immediate feedback or questions answered.” A high school building administrator from 
District 1 justified the need for all formats of professional development in the survey by 
stating,  
We need to develop professional development that fits our learners (teachers) and  
fits the content we are attempting to teach. As administrators, we ask our teachers  
to utilize various methods of instruction. By modeling best practices for our  
teachers, we are able to support them and engage them in the models they are  
using with their students. 
 
 This insight is reflected in the literature, as well. The lack of effective 
professional development and time have been the most consistent barriers to technology 
integration in American classrooms (Anderson, 2012). 
Within the interviews more details were provided, beyond the three listed formats 
professional development sessions offered. A trend was face-to-face professional 
development for initial presentation of new learning, and a follow-up or “on your own 
time” encouragement of online resources within the collaborative professional 
community. A second-grade teacher from District 6 referenced the use of Google 
Classroom among teachers to conduct a book study. A middle school teacher from 
District 5 mentioned offerings of webinars, kiosk booths, and instructional sessions 
during professional development times. Email blasts, online courses, technology 
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conferences, and Edcamp formats also were reiterated in the discussion of professional 
development format.  
District 2’s back-to-school in-service Edcamp schedule was shared. It included 20 
locations, with three afternoon session times. Each session listed the title, its facilitator, 
and time and place. Topics were a mix between technology-related and other: wellness, 
instructional strategies for subgroups of students, and data analysis.  
A middle school teacher in District 5 shared the replacement format for the 
traditional monthly faculty meeting. An agenda was provided that outlined a choice of 
three topics, the facilitators for the sessions, descriptions of each, and locations and times, 
as well as the expectations for teachers. The rationale is listed on the middle school’s 
template as:  
… an opportunity for learning facilitators to share what works in the classroom. It  
could be strategies, techniques, experiences, or reflections, or discussions of  
learning as long as it has a positive effect on our learners and aligns with our  
district ecosystem. Each month, learning facilitators will participate in one of the  
4 conversations that are being held. This will replace the traditional faculty  
meeting. Choices will be shared ahead of time so that the learning facilitators can  
make the best selection for their individualized needs. 
 
TPACK-based approaches to professional development.  
Mishra and Koehler (2006) argue that the TPACK framework can be applied to 
explain the complex relationships between content, pedagogy, and technology. TPACK 
was developed with the idea to teach courses that develop teachers’ understanding of 
technology (Mishra & Koehler, 2006). The approach is called learning technology by 
design, a “learning by doing” approach to professional development, focused on design-
based activities in order to provide a rich context for learning and to encourage sustained 
inquiry and revision. Harris (2016) reviewed the literature on TPACK, and found at least 
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eight general TPACK Development Approaches for in-service teachers. These 
approaches include the following: 
● Collaborative Instructional Design (small group of diversified 
professionals design and test an educational project for students; learning 
occurs “just-in-time”) 
● Pedagogical Content Knowledge (PCK) Methods (structured instructional 
modeling, peer coaching, and/or collaborative development of 
instructional materials situated within particular curriculum areas) 
● Technological Pedagogical Knowledge (TPK) Methods (approaches to 
solving pedagogical problems by grounding them within particular digital 
tools) 
● Reflective/Reflexive Methods (action research/teacher inquiry, meta-
analytic reflection techniques, and/or TPACK self-assessment to focus a 
teacher’s reflections within a specific teaching context) 
● Problem-Based Methods (focus on problems in practice within authentic 
classroom and school environments where educational technology use can 
be well infused) 
● Computer-Adaptive Methods (software-based, computer-adaptive, and 
personalized interactives to guide the selection of scaffolding for 
professional learning) 
● Instructional Planning Methods (authentic planning meant to develop 
TPACK within the scope of a teacher’s daily work) 
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● Workplace Learning Methods (inherent learning from the professional 
community of practice within a particular educational context) 
The eight approaches of TPACK-related professional development have been 
found to include twelve strategies, outlined by Table 1, TPACK Development 
Approaches and Strategies, in Chapter 1. These approaches were fundamental in 
identifying and categorizing which best practices are currently in practice within the 
chosen research study population.   
As a first exposure, survey participants were asked to identify which of the eight 
approaches of TPACK-related professional development are currently offered within 
their districts. Table 8 depicts these findings. 
Table 8  Identified TPACK-related Professional Development Approaches by Survey Participants 
 
Collaborative instructional design.  
The third most-highly identified type of TPACK-based professional development 
offered to participants was Collaborative Instructional Design (34.4%), where a small 
group of diversified professionals design and test an educational project for students. 
Teacher involvement in collaborative design typically results in teachers developing 
concrete artifacts that constitute and environment for technology-enhanced learning 
(Voogt, Fisser, Tondeur, & von Braak, 2016, p. 43). In this model, learning occurs “just-
in-time.” Examples shared during the interview that fit this type of professional 
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development include built-in collaboration time, either on professional development 
inservice days and/or as part of a scheduled rotation of regular school days.  
A high school building administrator from District 1 speaks about the importance 
of Collaborative Instructional Design methods in the district:  
We provide time for teachers on our professional development days to engage in  
curriculum planning, to include project based learning. We then also provide  
collaboration time for teachers twice a cycle with like subject teachers (ie. all  
English 10 teachers collaborate together). This allows for constant PD and “just- 
in-time” learning to occur throughout the school year. 
 
A Kindergarten teacher from District 4 collaborates within a building-wide 
technology committee: “Being on the building technology committee has been helpful 
because just within that small group of people we are learning from each other and 
sharing ideas.” 
Another popular example of Collaborative Instructional Design is the Edcamp 
model, where multiple grade levels come together to discuss certain topics. An 
elementary special educator from District 2 described the event:  
There were different seminars about 45 minutes long, half-an-hour long, and you  
could pick wherever you wanted to do. People who are in our district were doing  
these and preparing these seminars for everyone. If you didn’t like it or you didn’t  
feel like it fit you, the doors are open and you could come in and out as you  
please. They started it last year and I think, just like the children, if you can if you  
can make a choice of what you want and what you like, I think that most of the  
professionals in our district would really enjoy it. 
 
Finally, an online learning management system course for staff members was 
shared as a forum for educators to discuss technology with one another, facilitated by a 
technology leader within the district. 
Pedagogical content knowledge (PCK) methods.  
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Of the collected responses, the most highly-identified method of professional 
development offered from the survey within the eight districts was Pedagogical Content 
Knowledge (PCK) Methods (48.4%), such as structured instructional modeling, peer 
coaching, and/or collaborative development of instructional materials situated within 
particular curriculum areas. The most cited example of PCK methods by the interview 
participants was peer coaching. Though not always initiated by the district, educators find 
themselves coaching one another through informal conversations in order to improve 
classroom technology integration. The prevalence of peer coaching cannot be overstated. 
It seems that all interview participants have had their TPACK improved by coaching 
from a colleague at one time or another.  
Focused observations also surfaced when discussing peer coaching. An 
elementary teacher/technology coach from District 2 said this of his experience observing 
another district, “Recently we went up to [district] and saw what they were doing 
technology-wise and then we went somewhere to bring ideas back. Their vision is the 
vision that we are trying to achieve." 
Another more formalized example of PCK methods as a professional 
development strategy by a high school building administrator in District 1 was 
instructional rounds, “where teachers join administrators on walkthroughs to discuss 
instruction and how the goals of the building are being met in the classrooms.”  
Curriculum writing, or collaborative curriculum materials development, is another 
example of a PCK-focused approach discussed by the interview participants. Often, there 
is collaboration time set aside (a Collaborative Instructional Design method) in order for 
educators to write curriculum collaboratively. An elementary teacher/technology coach 
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from District 2 shared, “We have time set aside in our school in particular to get together 
to share ideas and then there are times when we do collaborative curriculum writing.” 
Technological pedagogical knowledge (TPK) methods.  
Technological Pedagogical Knowledge (TPK) Methods were reflected in the 
training of staff members in technology teaching tools. An identified example of TPK 
methods was the idea of “Tech Thursdays,” where technology-related topics are 
discussed with volunteers on a set schedule for 20-30 minutes. By leaving the content 
piece out of the training, these sessions are applicable to many educators, regardless of 
subject or grade level. TPCK methods may also manifest via the identified peer coaching, 
collaboration, and/or unconference/Edcamp sessions, as previously mentioned. 
Problem-based methods.  
Problem-Based Methods were identified as being offered to 28.1% of the survey 
participants. From the interview participants, specific examples were catalogued as 
including learning management systems for communication about particular topics. An 
interviewee elaborated by mentioning the use of Google Classroom to conduct a book 
study on a current district initiative to solve a problem identified by administration. One 
participant cited a building-wide problem-based learning collaborative project that 
occurred, utilizing multiple grade levels and subject areas for student learning. 
Instructional planning methods.  
The fourth most highly-identified TPACK Development Approach offered to 
participants was Instructional Planning Methods (32.8%). This is authentic planning 
meant to develop TPACK within the scope of a teacher’s daily work. Instructional 
Planning Methods are the basis of many district-wide initiatives. Here the station rotation 
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model classrooms were discussed, as multiple districts within the study have adopted 
blended, or hybrid, learning models within the classroom.  
Workplace learning methods.  
The second most identified of TPACK-based professional development offered 
by the districts was Workplace Learning Methods (42.2%), or inherent learning from the 
professional community of practice within a particular educational context. Professional 
learning communities (PLCs) were cited as an example of a workplace learning approach 
used to develop technology integration. A middle school teacher from District 1 shared 
how professional learning communities (PLCs) are used in the building:  
I meet with my PLC two times in the cycle early in the morning and then we have  
one early dismissal day so we use those times to delve in and say this is what  
we’re doing. We did the Nearpods in the past which we make each year so we  
tweak it for this year before we work on the project. This is what we want to do,  
this is the technology we want to use, and then are able to plan for future units and  
to be able to say I did this this morning and this didn’t work, how can we make  
this better. 
 
Two other examples of professional development of this type identified during the 
interviews include working with a technology coach and attending technology 
conferences, such as the Pennsylvania Educational Technology Expo and Conference 
(PETE&C).  
A middle and high school teacher from District 2 listed a Technology Coach as a 
best practice offered by the district to encourage technology integration “to get immediate 
feedback or questions answered.” A middle school teacher from District 2 mentioned that 
the technology coach in the building “has been working with us on web pages and 
WeVideo so we can introduce ourselves to students and parents and let them know our 
curriculum.” A middle school teacher from District 1 says, “Our tech coach is always 
PROFESSIONAL DEVELOPMENT MODELED AFTER TPACK                  108 
there to help and support, especially if we’re rolling something new out and we’re not 
sure what we’re doing, she’ll come over and she’ll help.” A Kindergarten teacher in 
District 4 cites her use of the Technology Integration Specialist in her district:  
As far as trying new things it takes a lot of planning and experimenting on my end  
first before implementing that so one thing that I have been pleased with this year  
has been with our integration specialist being in our building once a week has  
been very helpful. I’ve been able to go to him and get questions answered. He's  
helping me install a document camera that we can start using, so that's not  
necessarily professional development formally, but it's been a good resource for  
me. … I'm hoping over time his role will evolve into being like a coach for us. … 
He's in there every Wednesday and he's been running a Tech Talk in the morning  
that he's there for example last week he was running a video recording tech talk so  
if that something that you were interested and you could go and he would talk  
about how to do that and he would elaborate on whatever the topic is. He’s done  
maybe two or three of them so far. He's also around for our building technology  
meetings, so we try to schedule those on Wednesday so that he can come and sit  
in on those.  
 
A middle school teacher in District 1 says, “Going to PETE&C is a huge help.” 
An elementary Art and Technology Specialist mentions PETE&C as “an excellent way to 
connect with other professionals and students. It was motivating and inspiring to 
exchange resources, ideas and successful methods of teaching with other professionals in 
the field.”  
 A Kindergarten teacher in District 4 shares her ideas about Workplace Learning 
Methods and the PETE&C technology conference:  
I also think that sending teachers out to the meetings like PETE&C is great, but  
we need to make sure that those notes and ideas are being communicated. I felt  
like that when I went there last year for the first time and I felt like we put all of  
our ideas in this Google doc but is anyone looking at that? I've shared it but it's  
not the same as sitting with somebody and talking … 
… if we’re sending these people to go out and represent other teachers maybe just  
creating a meeting where teachers can hear about what they learned at PETE&C  
and having the teachers that go to these conferences take more of a leadership role  
and trying to get this information out to people. There are only a select few that  
get to go to those kinds of things so trying to get those most recent notes, updated  
tools and strategies out to most people. 
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As noted by this participant, Workplace Learning Methods are highly 
contextualized to the individual workplace. This supports the literature that a teacher’s 
TPACK is always embedded in the social context (Koehler and Mishra, 2008). Even if 
the opportunities are made available, it is often up to the initiative of the educator to seek 
out such Workplace Learning Methods to encourage technology integration.  
In order to elaborate on the chosen methods from the survey, interview 
participants were asked to expand upon the professional development offerings within 
their districts that fall into each of the participant’s chosen TPACK development 
approach categories.  
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Table 9 Identified District Initiatives of TPACK Development Approaches and Strategies 
 
 
Thirteen district initiatives were identified as strategies that districts are using to 
incorporate 6 TPACK approaches into the professional development model. These 
included Collaborative Instructional Design methods of collaboration time, Edcamp, and 
online forums; PCK-focused approach initiatives of peer coaching, instructional rounds, 
focused observations, and curriculum writing; TPK-focused approach initiatives of Tech 
Thursdays; a Problem-Based method of a building-wide project-based learning 
collaboration; Instructional Planning methods of a blended learning approach; and a 
Workplace Learning approach initiatives of PLCs, technology coach, and technology 
conference. Table 9 overviews the specific best practices cited for each of the TPACK 
development approaches from the survey and interview.   
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Though participants were not necessarily familiar with the common language or 
jargon of the TPACK approach methods, many participants were able to correctly 
identify to which category some of best practices of professional development belong 
from the descriptions provided in the survey. 
This chart, when compared with the types of professional development offered 
from the checklist of TPACK-based professional development approaches (Harris, 2016), 
is noticeably missing two TPACK-based professional development categories: 
Reflective/Reflexive Methods and Computer-Adaptive Methods. (See Table 1 in Chapter 
2.) The researcher will recommend additional study of these two types of professional 
development approaches to encourage use of additional TPACK development approaches 
by the chosen research study population. Overall, six of the eight types of approaches 
were represented with concrete examples of current professional development offerings.  
How is the Technological Pedagogical Content Knowledge (TPACK) of a K-
12 teacher in a district within a Pennsylvania intermediate unit affected by 
professional development modeled after the TPACK framework? 
 
 This qualitative research question was designed to illustrate how professional 
development currently offered affects the TPACK of the participants. The TPACK of 
each participant was measured by a self-score on the Technology Integration Assessment 
Rubric. After completing the self-rating on the survey, participants were asked to 
elaborate on the connection between the score they had given themselves and the job-
embedded professional development that they receive. 
 When interviewing the participants about professional development, as can be 
seen in the findings, these participants seem to be aware of not only the opportunities 
available from their districts, but also from outside sources. This can be seen in the 
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reasoning for Technology Integration Assessment Rubric scores that were less than 
100%, as shared in the findings. Those that may not be aware of influences on TPACK 
from outside of the district would not have decreased their self-assessment score because 
of that outside knowledge, or context, as recognized by the TPACK framework (Mishra 
and Koehler, 2009). 
 By using the validity strategy of respondent validation, or member checks, the 
researcher solicited feedback about data from the survey from the participants themselves 
during the interview (Maxwell, 2013, p. 124). The researcher found, when discussing 
types of professional development with the interview participants, that some initial 
selections of types of TPACK-based professional development were chosen in error, once 
the researcher clarified that the participant was answering the question as to current 
offerings by one’s school district for the professional staff member, in an attempt to 
encourage technology integration. Some participants had chosen development methods 
that they used in their classroom with students, professional learning that they had 
undertaken themselves, and/or methods that were goals for the future of professional 
development.  
There were a few instances, however, when interview participants were unable to 
defend a prior selection of TPACK-based professional development on the survey, when 
asked for examples. Some participants cited classroom activities with students, and not 
professional learning opportunities for the teachers. Others spoke to a vision of what is 
ideal, but not fully realized, and only clarified this during the interview, such as the 
middle school building principal from District 4, who rescinded his chosen method of 
professional development offered within the district to encourage technology integration, 
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as he had previously identified on the survey: “Regarding how to incorporate that we 
currently do not have that as a professional development structured framework at this 
point.” 
 This question of how professional development affects the overall rating score 
was confusing for a participant that has already developed TPACK independently of any 
professional development available within the workplace. For example, a middle school 
teacher from District 4 identified Problem-Based Methods and Computer-Adaptive 
Methods as those offered within his district. In the follow-up interview, when asked to 
describe his experience with each, it was found that neither was actually offered by his 
district. He went on to say,  
That is where I try to go out and find stuff because I try to do things to help but  
that's the frustrating part because people say you should do this or what are you  
doing but nobody's giving me any real specifics, then when they feel like I'm not  
doing something they want to come and give me a hard time about what I'm doing  
but they don't give me any specific direction either. 
 
The elementary specialist from District 4 also changed her survey selections of 
Computer-Adaptive Methods, Instructional Planning Methods, and Workplace Learning 
Methods once she answered the interview follow-up question by listing collaborative 
efforts with multiple department representatives, but ending the answer, "Those were 
things that I thought up on my own.” 
The high school building administrator from District 1 included discussion of her 
professional development:  
I run professional development sessions on many topics relating to technology.  
My sessions on blended learning and the various models have allowed me to  
provide staff training on how to integrate technology into their classroom  
structure. I have provided training on various tools for teachers to use with their 
students (Edpuzzle, etc.). I run an unconference for beginning Schoology users  
where teachers come with questions and we create professional development  
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based on the needs of the learners that are there. I have also created opportunities  
for teachers to engage in blended learning professional development - most  
recently with PA-ETEP training. I created a training course in Schoology for  
teachers to complete during the scheduled professional development time. They  
had the opportunity to complete this online training, they could stay and complete  
face-to-face training with me, or they could stay with me until the felt comfortable  
and then leave and complete the remainder of the training on their own.  
 
 A 4th-grade teacher/technology coach at District 2 mentions his professional 
development offerings: “I've also offered before school or after school tech sessions. 
They'll come in and I'll show them some of the things that I've been doing and they’ll ask 
questions and stuff like that.” 
 A middle and high school foreign language teacher in District 4 had similar 
confusion with the question regarding TPACK professional development approaches 
offered by the district. She selected Problem-Based Methods while thinking of her use of 
problem-solving with students. When asked to elaborate, she rescinded her survey 
answer. The chosen Workplace Learning Methods category was also in reference to a 
self-initiated professional learning community outside of her district:  
I’m also part of a network of French teachers in York County so we kind of share 
stuff and there's a group in Maryland too of AP French teachers, so we kind of get 
together via Skype and emails to work together. 
 
 Another District 4 middle school teacher removed both Computer-Adaptive 
Methods and Workplace Learning Methods from his answers once he was reminded that 
the question referenced teachers in the student role, and the district in the teacher role. He 
added, “My workplace learning methods consist of seeking out colleagues on my own 
time, asking ‘How did you do that?’” 
 Two participants from District 4 answered the question about online professional 
development format in reference to a mandated state/district training that was allowed to 
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be completed over the internet instead of in person; neither time did the professional 
development session aim to encourage technology integration. 
 A middle school teacher from District 4 feels this way about the professional 
development discussed in the survey: “No it wasn't [something from the district]. It was 
something that I did for my Self-Directed [Differential Supervision Plan] and we got 
together and so it was my choice.” When asked about PCK methods, which he had also 
selected: “And again nothing from the district, in that regard. I check that off because in 
terms of us doing it ourselves.” Also, when asked to elaborate on the indicated 
Instructional Planning Methods: “I checked that because I feel that some of my co-
teachers have done that with me. That wasn’t district-related, that was building-related. I 
don't know if that was a district implemented plan. If it was, then yes. If it was something 
the teachers did to help out the staff, then no.” None of the chosen TPACK Approaches 
for professional development that he had selected in the survey had been designed to 
encourage technology integration and offered by the district.  
A seventh-grade teacher from District 4 offered as an example of Instructional 
Planning Methods, “Some of us have taken the initiative to look into other things like 
Class Dojo to help teachers plan and also to help with classroom behavior.” 
A middle school building administrator for District 4 selected Technological 
Pedagogical Knowledge (TPK) Methods as an available professional development 
approach offered within the district. When asked to elaborate, he responded:  
When we were looking at the digital tools and how that's impacting the teaching, 
the day in and day out teaching, it really boils down to one: the comfort level and 
two: how the teachers are going to be using that to enhance the learning within the 
classroom. So it's how the teachers are going to weave that knowledge with 
technology and when it is authentic and when is it a perfect fit for instruction but 
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also recognizing that technology does not have to be 100% in the classroom, but 
finding when is the perfect time to incorporate it into the instruction. 
 
At this point, the researcher reiterated, “So that is professional development that is 
currently offered within the district?” His response was, “Regarding how to incorporate 
that we currently do not have that as a professional development structured framework at 
this point.” Again, the selected TPACK-based approach for professional development 
was incorrectly identified. 
 From the examples provided above, it is clear to that researcher that many of the 
interview participants were unable to separate their own undertaken or created 
professional development with that offered from the workplace because multiple avenues 
of professional development have been embedded into their professional practice. Also, 
many of the identified methods of TPACK-based professional development approaches 
had been incorrectly identified in the survey, suggesting a recommendation for further 
study on the TPACK-based professional development approaches currently offered 
within the chosen intermediate unit.  
Interpretations 
Professional development best practices.  
As reviewed in Chapter 2, transitioning to technology-enabled professional 
development means rethinking instructional approaches and techniques, tools, and the 
skills and expertise of educators who teach professional development programs (United 
States Department of Education, 2016). Effective professional development requires 
thoughtful planning, careful implementation, and feedback to ensure it responds to 
educators’ learning needs (Learning Forward, 2010). Research from a Center for Public 
Education report entitled Teaching the teachers: Effective professional development in an 
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era of high stakes accountability suggests that effective professional development allows 
for significant duration to allow for learning of a new strategy, as well as implementing 
it, support to address the challenge of changing classroom practice, an engaging initial 
exposure of the strategy for teachers, modeling to introduce a new concept and help 
teachers understand its practice, and content grounded in the teacher’s discipline or grade 
level (Gulamhussein, 2013). Professional development should be job-embedded and 
available just in time (United States Department of Education, 2016). 
Shulman touts that PCK “embodies the aspects of content most germane to its 
teachability” (1986, p. 9) and refers to the transformation of content into forms that are 
pedagogically sound. Guskey (2003) conducted an analysis of lists on characteristics of 
effective professional development, and concluded that the most frequently cited 
characteristic was the enhancement of teachers’ content and pedagogical knowledge. The 
most popularly-identified TPACK-based professional development approach of 
Pedagogical Content Knowledge (PCK) methods aligns to show that there are best 
practices being used in the intermediate unit that qualify as components of effective 
professional development. 
The following findings of delivery source, format/activity, schedule, instructional 
design, and off-site opportunities all resulted from the participants’ identified best 
practices for professional development to encourage technology integration. 
Delivery source.  
Decisions should be carefully weighed as to the effect on technology integration 
for teachers, based on the delivery source of the offered professional development. The 
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first notable finding is that the source of professional development affects teacher’s 
perceptions of it. 
 Teacher-led professional development.  
Lots of support was found for teachers providing professional development, since 
they demonstrate specific ideas they have used to support the curriculum. A 5th-grade 
teacher from District 6 says that best practices affect technology integration because it 
“spurs ideas for my own class that I would adjust and try.” A Kindergarten teacher in 
District 4 says it “puts a bit of pressure on me, but not in a bad way” because “when we 
see other teachers taking risks with technology and trouble-shooting in their classrooms, 
it inspires me to do the same.” An 8th-grade teacher from District 1 mentioned teacher-led 
professional development this way: “Teachers are more apt to take advice and help from 
other teachers.” Another 8th-grade teacher from District 1 says, “Hearing from someone 
who's tested the technology in the classroom is ALWAYS preferable to someone who 
‘thinks they found something teachers will really like’ or worst: “someone who is trying 
to sell a technological product to us.” A Kindergarten teacher from District 4 feels this 
way about collaboration with other teachers: 
They are teachers who are trying new things to communicate with parents that 
were trying to share with each other. I think that's just kind of the key. I don't 
think we’re in that world of shutting your door and make sure that we're doing 
what we're doing. It's kind of an open door thing where we are making each other 
better. If we can get over the sense of trying to one up each other and things like 
that which sometimes happens, try to try some things out like that that are tried-
and-true methods, rather than it coming from someone who works at Google or 
someone who's in the tech department.  
 
 Technology support staff.  
Another delivery source for professional development was the role of technology 
coach. A seventh-grade teacher from District 3 offered a best practice of “meeting one-
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on-one with the technologist, who selects the best technology for an assignment and 
trains the teacher(s).” The effect on technology integration led by a technology staff 
member offered by the same staff member was, “I was willing to try certain technology 
items.” A middle and high school teacher in District 2 said that a [technology] coach 
allows one to “get immediate feedback or questions answered.” 
 Professional Learning Communities (PLCs).  
A third, perhaps informal, source of professional development sessions was from 
professional learning communities (PLCs). Participants offered best practices to 
encourage technology integration of having PLCs engaged. According to an elementary 
Instructional ELA Coach in District 6, this best practice “provides communication about 
questions, concerns, or new ideas.” A seventh-grade teacher in District 4 recognized that 
“having conversation is critical to successful development.” 
 These best practices of delivery source echo the professional development 
criterion of collaboration, as outlined by the Every Student Succeeds Act, where 
professional development involves “multiple educators, educators and coaches, or set of 
participants grappling with the same concept or practice and in which participants work 
together to achieve shared understanding” (Frontline Education, 2016, p.15). When 
utilizing teacher-led professional development, technology support staff, and/or 
professional learning communities, no one educator is attempting individual learning. It 
is together, through collaboration, that educators find the source of best practices for 
professional development. 
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Format/Activity.  
Though the literature review only addressed formats of face-to-face, blended, and 
online professional development options, responses collected in the study considered 
other ideas about how to organize and administer professional development, in more 
ways than those three options. This shifts the focus away from a set format and toward 
the recognition of each individual professional development activity or “professional 
learning experience offered to a teaching professional” (Frontline Education, 2016, p. 
30).  
Small group instruction.  
One of the ideas from the discussion of best practices for professional 
development involved the advantages of small group instruction. A high school teacher 
from District 4 said that a limiting the size of the group is able to “allow collaboration in 
a quiet environment with a small group of people to accomplish something.” A middle 
school teacher in District 4 says that he likes the small group sessions because he was 
able to get “personal attention and the ability to understand areas that best fit in my 
classroom environment.” 
Variety of levels.  
Beginning and advanced technology users have different needs. Professional 
development sessions that cater to differing ability groups were recognized as best 
practices. A middle school building administrator from District 4: 
We also need to take into consideration the comfort level of the staff members  
that are utilizing the technology, where there are current staff members in our  
building that are way ahead of the curve with technology, whereas there are still a  
few members that are fearful of the use of technology including Google Docs at  
this point. Providing professional development is going to help each one of them  
grow and be more comfortable. 
PROFESSIONAL DEVELOPMENT MODELED AFTER TPACK                  121 
 
The best practices for professional development to encourage technology 
integration reflected not only the use of traditional formats of face-to-face, online, and 
blended components, but also fluid learning activities that allow for small group 
instruction and a variety of levels. Along with the following findings on schedule, best 
practices on the format/activity of professional development speak to the criterion of 
sustained professional development. The sustained aspect of professional development is 
“taking place over an extended period; longer than one day or a one-time workshop,” as 
outlined in the Elementary and Secondary Education Act (Frontline Education, 2016). 
This shows that despite format of activity, the sustainability of the learning opportunity 
cannot be overstated. 
Schedule.  
Though it was not explicitly outlined within the literature review as its own 
component, schedule of professional development is significant for the participants if 
each is to improve technology integration as a result of the professional learning. 
Job-embedded.  
Participants shared best practices of schedules for professional development 
opportunities to encourage technology integration. Successful professional development 
practices occurred during the school day or during the summer, with pay. Examples 
included week-long Edcamps during summer hours, or collaboration time built into the 
school day. One middle school teacher from District 4 stated this rationale: “Our 
technology use is expanding and training opportunities need to be provided to help us 
become more technologically proficient within the professional development realm, not 
on our own personal time.” The idea that professional development should be job-
PROFESSIONAL DEVELOPMENT MODELED AFTER TPACK                  122 
embedded and available just in time is also promoted by the United States Department of 
Education, as stated in the literature review (2016). 
 Flexible.  
Multiple participants mentioned flexibility of professional development sessions 
as a best practice. Flexibility in attendance was a best practice. A seventh-grade teacher 
in District 1 said, “anyone from the middle school or the high school could come [to the 
professional development session].” Movement between sessions was also seen as a 
positive. An elementary special educator from District 2 discussed the flexible Edcamp 
format for sessions: “If you didn’t like it or you didn’t feel like it fit you, the doors are 
open and you could come in and out as you please.” 
 The identified best practices for professional development for schedule were both 
job-embedded and flexible. These sentiments echo the federal requirements for 
professional development as job-embedded: “a part of the ongoing, regular work of 
instruction and related to teaching and learning taking place in real time in the teaching 
and learning environment” (Frontline Education, 2016, p. 15).  
 Instructional design.  
These ideas were collected as feedback from the Technology Integration 
Assessment Rubric. High scores on the rubric and corresponding best practices from 
districts showed complete alignment with instructional goals, as well as teacher power to 
plan and choose professional development sessions to attend. 
 Instructional goals.  
Professional development to encourage technology integration must also support 
one or more instructional goals, according to the participants. A middle and high school 
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technology coach/integration specialist from District 3 listed best practices of the district 
as, “Technology integration must support one or more instructional goals. [This] ensures 
that what is being used is not a fringe use of technology, rather a core element of the 
instructional design.” A middle school librarian from District 1 summarized the idea that 
“many times technology professional development comes across as tech for tech's sake, 
not grounded in better teaching.” This criticism also appears in the literature. Professional 
development trends, as of late, find that shorter-term, larger-group, top-down, and 
technocentric approaches are being eschewed in favor of a more personalized, 
curriculum-based, and authentic methods, given a growing awareness that TPACK and 
technology integration are both highly contextualized constructs (Harris, 2016). A 
seventh-grade teacher from District 4 said this of the professional development received:  
The programs the school has really pushed are not necessarily focused on the 
student so much as on the staff. We are encouraged to initiate our own activities 
for the students but that's not necessarily something that's done in professional 
development. Our professional development is focused on teacher programs and 
training our staff but not necessarily helping our students. 
 
 Voice and choice.  
The most often cited component of best practices for technology integration 
professional development was the role of teacher choice in sessions offered as well as 
attended. Here, sessions are based on teacher feedback, and responsive to demonstrated 
needs. 
 The ideas of instructional design as a best practice of professional development 
stemmed from findings on instructional goals and voice and choice. These findings align 
with the criteria of both classroom-focused and data-driven. Classroom-focused 
professional development is “related to the practices taking place during the teaching 
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process and relevant to instructional process,” while data-driven professional 
development is “based upon and responsive to real time information about the needs of 
participants and their students” (Frontline Education, 2016, p.15).  
 Off-site opportunities.  
The researcher included in the literature review that professional development is 
most effective if it occurs within the natural setting of the teacher’s day, or job-embedded 
(United States Department of Education, 2016). But the feedback from the survey made 
an important distinction that off-site opportunities, that may only be available for some, 
also impact teacher technology integration.  
 Coursework.  
Participants listed relevant technology-themed courses that were meaningful and 
directly applicable as best practices for professional development. A course that the K-6 
Art and Technology Specialist from District 4 had taken recently, “gave me a great deal 
of information to build skills, knowledge, and content to explore within my classroom 
and curriculum.” By advertising such opportunities, and offering reasonable tuition 
reimbursement, districts and buildings can take advantage of providing professional 
development to encourage technology integration through third-party sources. 
 External conferences.  
Many participants that had attended technology conferences shared their 
experiences as best practices. A K-6 Art and Technology Specialist from District 4 
explained the impact of a local, state-wide technology conference, The Pennsylvania 
Educational Technology Expo and Conference (PETE&C), in this way:  
It was an excellent way to connect with other professionals and students. It was  
motivating and inspiring to exchange resources, ideas, and successful methods of  
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teaching with other professionals in the field. It allowed me to understand the  
technology, device, app, or program and practiced how to utilize it within the  
classroom setting. 
 
 The findings reflecting off-site opportunities underscored the impact of 
coursework and conferences on the area of technology, specifically. This focus for best 
practice illustrates the intensive criterion for professional development. Professional 
development that is intensive is “focused on a discreet concept, practice, or program” 
(Frontline Education, 2016, p.15). The necessity for an opportunity of offsite learning 
opportunities may be due to the specific nature of technology integration as a component 
of professional development. 
 Figure 19 depicts the results on best practices for professional development to 
encourage technology integration. The visual reflects the narrative above. Delivery 
source of teacher-led, inclusion of technology support staff, and the use of PLCs were all 
identified by the participants as best practices. Format/activity of small group instruction 
and a variety of levels were championed by multiple participants. Professional 
development schedules of both job-embedded and flexible led to best practices, as well. 
Instructional design including use of instructional goals and voice and choice led 
participants to identify district-led professional development. Not to be forgotten are the 
off-site opportunities led by third-party sources, as well, such a technology conferences 
and related coursework. 
PROFESSIONAL DEVELOPMENT MODELED AFTER TPACK                  126 
 
Figure 19 Best Practices for Professional Development to Encourage Technology Integration 
Interaction between teacher TPACK and professional development. 
 The researcher posits that the interview participants included in the study affected 
the professional development offerings within their school districts to a much greater 
degree than the district-provided professional development affected their own 
technological pedagogical content knowledge. As over 50% of the interview participants 
have led professional development sessions within their districts, the interview 
participants included in the study are some of the ones enabling professional development 
to encourage technology integration on a greater scale. 
 An elementary Art and Technology Specialist from District 4 shared surveys and 
newsletters that she had created and administered to her colleagues at her elementary 
building. The surveys inquired which tools fellow teachers would like to learn in future 
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professional development opportunities. The newsletters overviewed technology tools 
available for use in the classroom and included minutes from the building’s technology 
committee meetings.   
 In order to increase the technology integration of a school or school district, the 
researcher recommends the use of TPACK-based best practices for professional 
development as listed above and the enabling educational professionals that already have 
high levels of TPACK to lead professional development. These participants score 
themselves 100% on their own assessment of TPACK or lower this score because they 
know that they cannot possibly integrate technology to its full capacity. These 
participants list web applications, educational technology jargon, and resources for 
technology integration into daily conversations. These educational professionals should 
be the ones leading the district-wide professional development sessions to encourage 
technology integration.  
Summary 
The researcher set out to conduct a mixed-methods research study to answer the 
question: “What is the efficacy of professional development on the Technological 
Pedagogical Content Knowledge (TPACK) of K-12 teachers in districts within a 
Pennsylvania intermediate unit?” The multi-site case study reviewed feedback from 64 
educational professionals from 8 school districts across the intermediate unit in order to 
answer this question.  
When professional development is built to develop TPACK of teachers, and is 
exposed to teachers with lower TPACK, their technology integration grows. However, 
when a teacher with high TPACK is offered district-led professional development, the 
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teachers’ own TPACK will influence his/her TPACK over the professional development 
experience.  
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Chapter 5 – Conclusions and Recommendations 
Introduction 
Public school teachers within a Pennsylvania intermediate unit are receiving 
inadequate job-embedded professional development that recognizes knowledge of 
content, pedagogy, and technology integration, as outlined by Mishra and Koehler’s 
Technological Pedagogical Content Knowledge (TPACK) framework (2006). A school 
environment where teachers are expected to educate themselves on how to integrate 
technology in the classroom will not adequately produce students for today’s digital 
world. The goal of the TPACK framework is to develop interactions of teacher 
knowledge in content, pedagogy, and technology in order to improve technology 
integration and aid student learning.  
Assumptions made by the researcher for this study: 1) the benefits of using the 
PCK and TPACK frameworks as points of reference for a professional development 
model for K-12 teachers and 2) best practices discovered from the professional 
development programs that recognize technology integration within districts in a certain 
intermediate unit will also be applicable to all of the districts within that same 
intermediate unit. 
Limitations of the study included the availability of participants, representation of 
mixed educational experiences of the participants, the availably of resources and 
information available from, and the attitudes and willingness of the participants among 
all school districts within the population of the identified intermediate unit. 
Delimitations of the study included the selection criteria of participants for both 
the survey and interview portions of the data collection, the use of the Technology 
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Integration Assessment Rubric as the TPACK measurement tool, and the time frame for 
data collection. 
The research stemmed from a conceptual framework of literature on professional 
development, technology integration, and the Technological Pedagogical Content 
Knowledge (TPACK) framework. Professional development is the strategy schools and 
districts use to ensure that educators continue to strengthen their practice throughout their 
career (Learning Forward, 2010, p.1). Professional development has recently been 
redefined with the enactment of the Every Student Succeeds Act in late 2015. 
Professional development, or professional learning, for public school teachers must now 
include six criteria: sustained, intensive, job-embedded, collaborative, data-driven, and 
classroom-focused (United States Department of Education, S.1177, §8002, (42), p.401). 
These criteria should establish professional learning opportunities for educators that 
incorporate “training in the use of technology, as needed,” and also be “regularly 
evaluated for impact” (United States Department of Education, S.1177, §8002, (42), 
p.401). Traditional types of professional development for teachers have included face-to-
face, blended, and online formats. Effective professional development, according to the 
literature, has hallmarks including: thoughtful planning, careful implementation, and 
feedback, significant duration, support, engaging initial exposure, modeling, content 
grounded in the teacher’s discipline or grade level, embedment in the job, and availability 
just in time (Gulamhussein, 2013; Learning Forward, 2010; United States Department of 
Education, 2016). Most applicable to the study at hand is the evidence that effective 
professional development increases pedagogical content knowledge of teachers (Guskey, 
2003).  
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Technology integration is the use of educational technology, both by teachers 
and/or students, to facilitate learning (ISTE, P21, SEDTA, 2007 as cited in Cottle, 2010). 
The current Common Core State Standards – upon which public school state standards 
are modeled – include more than 100 direct mentions of technology expectations (United 
States Department of Education, 2016). Theory surrounding technology integration states 
that technology integration methods should be focused around content goals and 
organized around learning activities, since that is how teachers’ planning is 
conceptualized (Harris, Hofer, Blanchard, Grandgenett, Schmidt, Van Olphen, & Young, 
2010). This prevents the use of technology “for technology’s sake,” over sound 
pedagogical reasons.  
The second literature stream of technology integration overviews three theoretical 
models to increase technology integration of educators within the classroom. The first, 
the International Society of Technology in Education (ISTE) standards, were developed 
for teachers, students, and coaches to meet the needs of students in schools today. These 
standards cover topics such as creativity and innovation, communication and 
collaboration, research and information fluency, critical thinking, problem solving, and 
decision making, digital citizenship, and technology operations and concepts (Howland, 
Jonassen, & Marra, 2012, p. 10). The Partnership for 21st Century Learning Skills 
created the Framework for 21st Century Learning to “define and illustrate the skills and 
knowledge students need to succeed in work, life and citizenship, as well as the support 
systems necessary for 21st century learning outcomes” (Partnership for 21st Century 
Skills, 2017). Finally, Mishra and Koehler’s (2006) TPACK framework stresses the 
interplay of teacher’s technology, pedagogy, and content knowledge in order to 
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effectively integrate technology into education. Professional development to encourage 
technology integration has been studied, and best practices include sessions that are 
relevant to the teacher’s individual needs and situation, are ongoing and sustainable, and 
include collaboration (Anderson, 2012). The TPACK framework was designed to choose 
technology based on the teacher’s knowledge of the best way to teach the content.  
The final literature stream, the TPACK framework, began with Lee Shulman’s 
theory of Pedagogical Content Knowledge (PCK) in 1986. The Technological 
Pedagogical Content knowledge (TPACK) framework defines what it is that teachers 
need to know in order to integrate technology effectively – no matter the type of 
technology available (Archambault & Crippen, 2009). Shulman recognized that certain 
types of teacher knowledge were being overlooked in professional development. In 2007, 
the PCK framework was adopted and translated by Mishra and Koehler to include a layer 
of technology, recognizing that technological knowledge is an integral and dynamic part 
of the knowledge of teachers. Knowledge of the surrounding educational context is also 
required for successful technology integration. Highlights of the literature developed 
from the TPACK framework include both the TPACK Teacher Mindset and TPACK-
based professional development approaches. A TPACK Mindset lists openness to new 
technologies, ongoing professional reflection, willingness to apply new methods, critical 
awareness of technological constraints, critical awareness that constraints vary over time, 
ongoing commitment to maximize affordances and minimize constraints, and an ongoing 
commitment to learn more about technology tools (Morsink, Hagerman, Heintz, Boyer, 
Harris). TPACK-based professional development (Harris, 2016) currently has been 
identified in at least 8 approaches: collaborative instructional design, pedagogical content 
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knowledge (PCK) methods, technological pedagogical knowledge (TPK) methods, 
reflective/reflexive methods, problem-based methods, computer-adaptive methods, 
instructional planning methods, and workplace learning methods. 
The purpose of this study was to relate differences in the technology integration 
of K-12 public school teachers to the adoption of the TPACK framework into a school 
district’s professional development model. The following research questions guided this 
study: 
Central Research Question:  
● What is the efficacy of professional development on the Technological 
Pedagogical Content Knowledge (TPACK) of K-12 teachers in districts 
within a Pennsylvania intermediate unit? 
Qualitative Sub-Questions: 
1. Which best practices, suggested by the Technological Pedagogical 
Content Knowledge (TPACK) framework, are currently included in K-12 
public school district professional development programs in districts 
within a Pennsylvania intermediate unit? 
2. How is the Technological Pedagogical Content Knowledge (TPACK) of a 
K-12 teacher in a district within a Pennsylvania intermediate unit affected 
by professional development modeled after the TPACK framework? 
 Quantitative Sub-Question: 
1. How well does the Technological Pedagogical Content Knowledge of K-
12 teachers, as measured by the Technology Integration Assessment 
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Rubric, relate to the TPACK-based professional development offered 
within the district? 
 Mixed methods research best fit this study because the research questions 
required exploration of both qualitative and quantitative research. Multi-site case study 
research design allowed the researcher to explore the experience of professional 
development participants from multiple school districts across the Pennsylvania 
intermediate unit and across different grade levels, roles, and content areas. Research 
methods included a triangulation of survey and interview data in order to increase the 
validity of the study. The explanatory research design allowed for the collection of 
quantitative data to be supported by qualitative data. 
The target population for participants was active K-12 school professional 
educators within the public school districts in a Pennsylvania intermediate unit within a 
particular county. These public school district employees work in primary or secondary 
school settings or within the administration building of a particular school district. School 
district, professional role, grade level, and level of participation in professional 
development served as its own contextual factor for each participant in regards to 
TPACK.  
The researcher recruited 64 survey participants who have had experience with 
professional development for technology integration. 
The following selection criteria determined participants of the survey: 
● school district of participant to ensure proportional representation 
● professional role of participant to ensure proportional representation 
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● grade level associated with role (K-12) to ensure proportional 
representation 
● participation in district or building-led professional development aimed 
toward technology integration.  
For the survey, the researcher used a sample size of 64 teachers and administrators, with 
the goal having been to represent all of the participating school districts within the 
identified Pennsylvania intermediate unit.  
The 17 interview participants were recruited from among the survey participants 
who identified experience with TPACK-based professional development. The goal of the 
interviews was to represent the experience of all participants that have identified 
experience with district or building-led effective TPACK-based professional 
development.  
The surveys were disseminated and collected online, and the subjects to be 
interviewed also had the option to participate virtually via phone or video conference. Of 
the 17 survey participants that also completed interviews, 6 were held face-to-face, and 
11 occurred using video conferencing tools. 
A stratified sample was appropriate here, as there is reason to believe that 
participant’s subgroups of school district, role, and grade level in the population may 
produce different opinions about technology integration due to professional development 
experiences both within school districts and within buildings. Selecting the settings and 
individuals that can provide the researcher with the information needed to answer the 
research questions is the most important consideration in qualitative selective decisions 
(Maxwell, 2013, p.97). The researcher conducted purposive sampling of the survey 
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participants by dividing them into strata of school district, role, and instructional level 
within the selection criteria for the survey and interview. 
The researcher-created survey (Appendix B) utilized qualitative and quantitative 
questions to collect demographic information, self-assessment of technology integration, 
adapted from the Technology Integration Assessment Rubric measurement tool (Harris, 
Grandgenett, & Hofer, 2010), and feedback on the professional development program of 
the school building and/or district. 
The adapted Technology Integration Assessment Rubric measurement tool 
(Harris, Grandgenett, & Hofer, 2010) was adapted into the survey to evaluate the level of 
technology integration and Technological Pedagogical Content Knowledge of the 
individual completing it. The specific measurement tool, found in Appendix A, was 
created by Harris, Grandgenett, & Hofer (2010), and adapted from Britten & Cassady 
(2005). Its repeated use was anticipated to promote individuals’ abilities to track their 
own growth, as well as provide a standard method for documenting the application of 
learner-centered uses of educational computing (Britten & Cassady, 2005). It uses 
constructs such as curriculum goals, instructional strategies, instructional plan, and 
technologies. Since its revision, authors Harris, Grandgenett, and Hofer conducted an 
item analysis, where seven TPACK experts confirmed the rubric’s construct and face 
validity. Intra-class correlation and percent score agreement produced an interrater 
reliability coefficient of .802. Cronbach’s Alpha measured internal consistency at .914. 
Test-retest reliability was found to be 93.9% (2010). 
 From the survey results, the researcher identified participants to interview, based 
on key characteristics seen in the survey data indicating participation in a TPACK-based 
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professional development model. The 17 anticipated interview participants were 
identified by preliminary demographic trends within the collected data of the survey 
participants. The interviews were conducted on-site at school buildings or via phone or 
video conferencing. A semi-structured mix of open-ended questions, from a researcher-
created interview prompt guide, extended and refined the open and closed questions 
from the survey in order to address the research questions. The researcher collected 
contact information for volunteers for an interview from the surveys, and sent invitations 
for interviews via Drexel email.   
Ethical considerations for this study included collecting informed consent of 
participants and highlighting the voluntary nature of participation, as well as allowance to 
exit the study without consequence at any time. The researcher presented information 
regarding the study in writing, with a detailed description of the steps involved for the 
research at each phase of the data collection. All identities of participants were kept 
confidential using a randomized numerical system. During data collection, all documents 
used this secure code rather than a participant’s name for identification. Participant data 
was not shared with colleagues, so supervisors and gatekeepers were not aware of staff 
members’ participation. Participants received clear communication that the survey and 
interview data collected would not influence their evaluation, so responses could be 
freely given without any perception or likelihood of negative consequences. 
The first phase of data collection involved a mixed-methods survey. The second 
phase of the data collection involved a qualitative interview to expand upon the survey 
data. Each tool purposefully addressed each research question, as to provide multiple 
layers of rich qualitative data to explain the quantitative findings from the rubric. 
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Demographics of the 64 survey participants included representatives from 7 of the 
8 districts that provided permission to access staff for participation in the study. Every 
grade level was represented, from K-12, with roles such as teachers, administrators, and 
specialists. Demographics of just the 17 interview participants included representatives 
from 6 of the 7 districts that were represented in the survey results. Again, every grade 
level was represented, from K-12, with roles such as teachers, administrators, and 
specialists. In the 64 survey responses, 93.8% of the participants had participated as an 
audience member in professional development sessions to encourage technology 
integrations, whereas 100% of the interview participants had participated in this way. 
The qualitative data from the Technology Integration Assessment Rubric includes 
elaboration on how professional development affects self-score in each of the four rubric 
categories. When viewed globally, the responses included both positive and negative 
effects of professional development on the categories of alignment of technology 
selections with curriculum goals, support for instructional strategies and technology, 
appropriateness of technology selections, and “fit,” included within the following themes:  
• alignment/support/appropriateness/fit 
• participants that self-[align/support/appropriate/fit] 
• professional development that does not [align/support/appropriate/fit] 
• lack of professional development that [aligns/supports/appropriates/fits] 
• context for [alignment/support/appropriateness/fit].  
Other findings from separate categories included discussion of district-wide initiatives, 
collaboration with colleagues and students, the impetus to use educational technology, 
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levels for and choice of professional development, archived lessons and tutorials, and 
efforts toward organizational change. 
Conclusions 
This mixed methods constructivist/interpretivist case study assessed the efficacy 
of professional development of K-12 public school teachers on their practice of 
integrating the TPACK framework.  
The research explained how the technology integration of individual teachers is 
affected by the professional development offered, measured how the teachers’ practice of 
integrating the TPACK framework relates to the professional development offered, and 
identified best practices for professional development.  
The researcher found that the best practices, suggested by the Technological 
Pedagogical Content Knowledge (TPACK) framework, are currently included in K-12 
public school district professional development programs in districts within a 
Pennsylvania intermediate unit. Participants were asked to identify all approaches that 
have been or are currently offered within the district, allowing for multiple responses. 
The identified approaches were Pedagogical Content Knowledge (PCK) Methods (48.4% 
of survey participants), Workplace Learning Methods (42.2%), Collaborative 
Instructional Design (34.4%), Instructional Planning Methods (32.8%), Technological 
Pedagogical Knowledge (TPK) Methods (28.1%), and Problem-Based Methods (28.1%).  
The researcher also found that the Technological Pedagogical Content Knowledge 
of K-12 teachers, as measured by the Technology Integration Assessment Rubric, relates 
to the TPACK-based professional development offered by determining their involvement 
with the professional development effort. Four out of the five participants that ranked 
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themselves 94% or higher on the Technology Assessment Rubric also identified with 
leading and/or facilitating/troubleshooting professional development sessions to 
encourage technology integration. All eleven of the participants that scored themselves 
between an 69% and an 88% on the rubric identified as at least having planned 
professional development sessions or chosen materials to be used, if not having led 
sessions themselves. 
The professional development modeled after the TPACK framework is affected 
by educators with high Technological Pedagogical Content Knowledge (TPACK) within 
the K-12 Pennsylvania intermediate unit. Many of these educators with high TPACK are 
planning and leading professional development sessions themselves in an attempt to 
encourage technology integration among their school building and/or district. 
How well does the Technological Pedagogical Content Knowledge of K-12 
teachers, as measured by the Technology Integration Assessment Rubric, relate to 
the TPACK-based professional development offered within the district? 
 
Overall, the 64 survey participants scored themselves a mean of 78% on the 
Technology Integration Assessment Rubric. The 17 interview participants, as a group, 
rated themselves a mean of 81% overall for technology integration. In all four categories, 
the interview cohort scored higher than the survey cohort in the self-assessment.  
Multiple interview participants looked to context (of district, grade level, and course 
taught) to justify their self-score. In 2007, Mishra and Koehler recognized that knowledge 
of the surrounding educational context was also required for successful technology 
integration. The number of times participants cited context as a factor in their TPACK 
self-score corroborates the role of context in technological pedagogical content 
knowledge construction. 
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Which best practices, suggested by the Technological Pedagogical Content 
Knowledge (TPACK) framework, are currently included in K-12 public school 
district professional development programs in districts within a Pennsylvania 
intermediate unit?  
 
Of the collected responses, the most highly-identified method of professional 
development offered from they survey within the eight districts was Pedagogical Content 
Knowledge (PCK) Methods (48.4%), such as structured instructional modeling, peer 
coaching, and/or collaborative development of instructional materials situated within 
particular curriculum areas. The second most identified of TPACK-based professional 
development offered by the districts was Workplace Learning Methods (42.2%), or 
inherent learning from the professional community of practice within a particular 
educational context. The identified district initiatives of TPACK development approaches 
and strategies (Table 9) compared with the types of professional development offered 
from the chart of TPACK-based professional development (Table 1), is noticeably 
missing two approaches: Reflective/Reflexive Methods and Computer-Adaptive 
Methods. Overall, six of the eight categories of TPACK-based approaches were 
represented with concrete examples of current professional development offerings.  
How is the Technological Pedagogical Content Knowledge (TPACK) of a K-
12 teacher in a district within a Pennsylvania intermediate unit affected by 
professional development modeled after the TPACK framework? 
 
It is clear to that researcher that so many of the interview participants are unable 
to separate their own undertaken or created professional development with that offered 
from the workplace because multiple avenues of professional development have been 
embedded into their professional practice.   
Findings of delivery source, format, schedule, instructional design, and off-site 
opportunities all resulted from the participants’ identified best practices for professional 
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development to encourage technology integration. Best practices for delivery source 
included teacher-led professional development, technology support staff, and professional 
learning communities (PLCs). Best practices in the area of format/activity include small 
group instruction and a variety of levels. Professional development for technology 
integration provides best practices for schedule when it is job-embedded and flexible. 
Instructional design best practices for technology integration professional development 
includes instructional goals and voice and choice. Off-site opportunities, such as course 
work and external conferences, serve as best practices for professional development to 
encourage technology integration, as well. 
Recommendations 
The problem statement that inspired the researcher to undertake the study was that 
public school teachers within a Pennsylvania intermediate unit are receiving inadequate 
job-embedded professional development that recognizes knowledge of content, 
pedagogy, and technology, as suggested by Mishra and Koehler’s Technological 
Pedagogical Content Knowledge (TPACK) framework (2006). A school environment 
where teachers are expected to educate themselves on how to integrate technology in the 
classroom will not adequately produce students for today’s digital world.  
Frontline Education’s 2016 report, entitled Bridging the Gap: Paving the Pathway 
from Current Practice to Exemplary Professional Learning, suggests that districts need to 
analyze current offerings, assess where improvement is necessary, and plan a pathway 
from where a school or district begins to where they aim to go: 
Metrics become meaningful when they are applied to the real data 
available to school and district leaders about the professional learning they 
offer and the professional learning they select to provide in the future. 
When metrics are applied to available data, leaders can prioritize feasible 
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improvements and make progress toward shifts in school culture and 
professional learning expectations that can result in improved outcomes 
for teaches and students. (p. 4) 
 
The TPACK framework does not offer specific guidelines to support teachers in 
integrating knowledge in their teaching practices (Janassen & Lazonder, 2016). More 
specific guidelines support teachers in integrating knowledge in their teaching practices 
launches the major focus on this study’s recommendations. “While raising an instructor’s 
TPACK awareness is an important first step for teaching effectiveness, it is the design of 
a professional development program that plays a significant role in increased student 
performance” (Ferreira, 2017). 
Recommendations for Best Practices  
 1. Develop a district-wide professional development plan that targets the 
improvement of teacher knowledge of content, pedagogy, and technology together. 
Both participant groups identified the lowest score of the Technology Integration 
Assessment Rubric to the idea of “fit,” where “content, instructional strategies, and 
technology fit together within an instructional plan.” This misalignment of three types of 
teacher knowledge is addressed in the theoretical framework of TPACK. In addition to 
this identified need, the researcher also found evidence that current best practices for 
professional development to encourage technology integration include many elements of 
the eight TPACK-based approaches, as identified by Harris (2016). By considering 
teacher knowledge of content, pedagogy, and technology when planning professional 
learning opportunities, districts can increase teacher TPACK in order to improve the “fit” 
of technology integration in the classroom.  
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2. Use identified best practices when designing the delivery source, 
format/activity, schedule, instructional design, and off-site opportunities for 
professional development.  
According to the participants, professional development should be delivered by 
(fellow) teachers, technology support staff, and utilize PLCs; should include the format or 
activity of small group instruction and a variety of levels; should have a schedule that is 
both job-embedded and flexible; follow an instructional design of instructional goals and 
offer voice and choice; and consider off-site opportunities such as coursework and 
external conferences. By following many of the participant-identified best practices, 
districts stood out for their commitment to professional development for staff members.  
3. Enable staff with developed TPACK to lead district-wide professional 
development.  
The researcher posits that the interview participants included in the study affected 
the professional development offerings within their school districts to a much greater 
degree than the district-provided professional development affected their own 
technological pedagogical content knowledge. As over 50% of the interview participants 
have led professional development sessions within their districts, the interview 
participants included in the study are some of the ones enabling professional development 
to encourage technology integration on a greater scale.  
In order to increase the technology integration of a school or school district, the 
researched recommends the use of TPACK-based best practices for professional 
development as listed above, or the enabling educational professionals that already have 
high levels of TPACK to lead professional development. The use of frameworks such as 
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TPACK can help an instructor “raise awareness of teaching practices by zeroing in on 
certain teaching objectives divided into various intersection subdomains of knowledge – 
that is, technological, pedagogical, and content” (Ferreira, 2017). 
4. Collaborate with multiple stakeholders on the design of the professional 
development plan to encourage technology integration within an educational 
organization. Just as the researcher included teachers, building administrators, 
technology coaches/integration specialists, and other roles within the K-12 community 
within the research sample, districts would benefit to consider the same roles in their 
professional development planning process. A district-wide professional development 
plan to target teacher technology integration should include on its committee stakeholders 
from both curriculum and technology, administrators, as well as teachers that identify 
with both low and high self-assessments of TPACK. The goal of such a committee would 
be to represent the current needs of the teachers, with particular focus to context, when 
designing the professional development plan. 
Recommendations for Further Study/Future Research  
1. Expand research on blended formats of professional development.  
When diving into the literature, the researcher had found three primary formats 
for professional development: face-to-face, online, and blended. However, in the context 
of the authentic conversations about current professional development programs, it seems 
that all districts within the study are using some form of blended professional 
development, with the current amalgam of opportunities available for professional staff 
members. Many districts cited the blended learning models, specifically Hybrid Learning 
Initiative, or HLI, as a resource for professional development training in blended 
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learning. The researcher recommends further research on the formats of professional 
development in the same districts to find commonalities in offerings. This will also 
uncover tools and curriculums that other districts may be interested in using, as well. 
 2. Explore the underutilization of Reflective/Reflexive and Computer-
Adaptive Method approaches to professional development.  
When determining the best practices of TPACK-based professional development 
being used within the identified school districts, there was no mention of either 
Reflective/Reflexive Methods, nor Computer-Adaptive Methods currently in use. 
Reflective/Reflexive development methods include action research/teacher inquiry, meta-
analytic reflection techniques, and/or TPACK self-assessment to focus a teacher’s 
reflections within a specific teaching context. Computer-Adaptive Methods include 
software-based, computer-adaptive, and personalized interactives to guide the selection 
of scaffolding for professional learning. The researcher recommends further research on 
why these two TPACK-based professional development approaches (Harris, 2016) are 
not reflected in the current sessions offered within the participating districts.  
3. Monitor best practices in TPACK-based professional development 
approaches in the given population. 
The researcher introduced the concept of TPACK-based professional 
development to the participants of this study, and attempted to capture the current best 
practices, though the literature of the TPACK framework was new to many of the 
participants. It would behoove the districts within the selected intermediate unit to 
continue sharing TPACK-based professional development approaches and their 
effectiveness to catalogue best practices for technology integration.  
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4. Study how professional development recognizing technology integration 
affects student-learning performance. The researcher recommends a quantitative study 
to capture the correlation between educator TPACK and student achievement. Either 
using the Technology Integration Assessment Rubric or another TPACK-based 
quantitative measurement tool to measure teacher TPACK, a researcher would then 
measure student achievement through a second quantitative means, to find correlations 
between technology integration and student achievement. If a variable of TPACK-based 
professional development could be isolated to show an increase in student achievement, 
that kind of study would provide further justification for TPACK-based professional 
development. 
Summary 
The United States Department of Education’s 2016 report, Future ready learning: 
Reimagining the role of technology in education, states that individual educators cannot 
assume full responsibility for bringing technology-based learning into school (United 
States Department of Education, 2016). It is up to the professional development model of 
districts to encourage technology integration by developing the technological pedagogical 
content knowledge (TPACK) of teachers. By utilizing the listed best practices for 
professional development here, and by encouraging professional development to be led 
by educators identified with high TPACK already, school districts in the Pennsylvania 
intermediate unit can ensure that students are prepared to live and work as scholars in 
their digital teaching and learning environments. 
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Appendix A: Technology Integration Assessment Rubric 
 
This rubric can be accessed virtually at 
http://activitytypes.wmwikis.net/file/view/TechIntegrationAssessmentRubric.pdf.  
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Appendix B: Survey Instrument 
 
PROFESSIONAL DEVELOPMENT 
RECOGNIZING TECHNOLOGY 
INTEGRATION MODELED AFTER 
THE TPACK FRAMEWORK SURVEY  
Mishra and Koehler’s (2006) Technological 
Pedagogical Content Knowledge (TPACK) 
framework recognizes that relationships exist 
between content, pedagogy, and technology 
knowledge areas for teachers. This framework 
helps to define what teachers need to know in 
order to integrate technology effectively – no 
matter the type of technology available 
(Archambault & Crippen, 2009). The TPACK 
framework emphasizes that some types of teacher 
knowledge are being overlooked in current teacher 
preparation and ongoing professional development 
programs.  
 
 
Please complete the following information to assist the researcher to find 1) the self--
efficacy of professional development on the TPACK of K-12 teachers, 2) best practices 
within professional development modeled after the TPACK framework, 3) the effect of 
professional development on the TPACK of teachers, and 4) the relationship between the 
TPACK of a teacher and the professional development offered.  
 
Demographic Information  
Please complete the identifying information to the best of your ability. Your name will be 
removed from all data, and you will be assigned a number for the duration of the study to 
maintain confidentiality.  
 
Current School District *  
Consider where you are currently employed. Mark only one oval.  
○ Central York  
○ Dallastown Area  
○ Eastern York  
○ Hanover Public  
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○ Northeastern  
○ Red Lion  
○ South Eastern  
○ South Western  
○ Southern York  
○ Spring Grove Area  
○ West York Area  
○ York City  
○ York County School of Technology  
○ York Suburban  
○ Other:  
 
Current Professional Role(s) Within District *  
Consider all roles that currently apply for your job description. Check all that apply.  
❏ Building Administrator  
❏ District Administrator  
❏ Classroom Teacher  
❏ Technology Coach/Integration Specialist  
❏ Other Technology Staff  
❏ Other:  
 
Grade Level(s) Associated with Current Role *  
Consider all grades that apply within your professional role. Check all that apply.  
❏ K  
❏ 1  
❏ 2  
❏ 3  
❏ 4  
❏ 5  
❏ 6  
❏ 7  
❏ 8  
❏ 9  
❏ 10 
❏ 11  
❏ 12  
❏ Other: 
 
Involvement in Professional Development Opportunities to Encourage Technology 
Integration for Teachers within District or Building *  
Consider all that have applied within your current professional role. Check all that apply.  
❏ completed research to inform the planning process  
❏ participated in the planning process  
❏ chose materials to be used  
❏ led professional development sessions  
❏ participated as an audience member in professional development sessions  
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❏ participated in facilitation or troubleshooting of the professional development 
sessions  
❏ collected feedback about the professional development sessions  
❏ Other:  
 
Number of Years at Current Role in Current District *  
Consider your current professional role at its current building and district.  
 
Number of Years at Current Role (Any District) *  
Consider all buildings and districts which you have served in this professional role.  
 
Number of Years in Education *  
Consider all buildings, districts, states, countries, and professional roles.  
 
Technology Integration Assessment Rubric  
Let technology integration be defined as the use of educational technology, by both 
teachers and/or students, within the classroom to facilitate learning. Choose the answers 
that you feel most accurately reflect your own technology integration for educational 
purposes.  
 
This rubric by Judi Harris, Neal Grandgenett & Mark Hofer is licensed under a Creative 
Commons Attribution -Noncommercial- No Derivative Works 3.0 United States License.  
 
1. The technologies selected for use in my instructional plan are ALIGNED with one or 
more curriculum goals. *  
Mark only one oval.  
not aligned strongly aligned  
 
2. How does the professional development within your district affect your alignment of 
your technologies with curriculum goals?  
 
3. Technology use SUPPORTS instructional strategies. *  
Mark only one oval.  
does not support optimally supports  
 
4. How does the professional development within your district affect your use of 
technology to support instructional strategies?  
 
5. Technology selection(s) are APPROPRIATE given curriculum goal(s) and 
instructional strategies. *  
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Mark only one oval.  
Inappropriate exemplary  
 
6. How does the professional development within your district affect the appropriateness 
of your technology selections?  
 
7. Content, instructional strategies, and technology FIT TOGETHER within the 
instructional plan. *  
Mark only one oval.  
do not fit together fit together strongly   
 
8. How does the professional development within your district affect the fit of your 
content, instructional strategies, and technology?  
 
Professional Development for Technology Integration Reflection  
Please use this space to comment on your overall thoughts about the professional 
development opportunities provided within your district to encourage technology 
integration.  
 
9. Which format(s) of professional development sessions are offered within your district? *  
Please select all that apply.   
❏ Face--to--face  
❏ Online  
❏ Blended (both online & face--to--face)  
❏ Other:  
 
10. Which of the following method(s) of professional development sessions from the 
TPACK literature are offered within your district? *  
Please select all that apply.  
❏ Collaborative Instructional Design (small group of diversified professionals 
design and test an educational project for students; learning occurs “just-in-time”)  
❏ Pedagogical Content Knowledge (PCK) Methods (structured instructional 
modeling, peer coaching, and/or collaborative development of instructional 
materials situated within particular curriculum areas) Technological  
❏ Pedagogical Knowledge (TPK) Methods (approaches to solving pedagogical 
problems by grounding them within particular digital tools)  
❏ Reflective/Reflexive Methods (action research/teacher inquiry, meta--analytic 
reflection techniques, and/or TPACK self--assessment to focus a teacher’s 
reflections within a specific teaching context)  
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❏ Problem--Based Methods (focus on problems in practice within authentic 
classroom and school environments where educational technology use can be well 
infused)  
❏ Computer- Adaptive Methods (software--based, computer--adaptive, and 
personalized interactives to guide the selection of scaffolding for professional 
learning)  
❏ Instructional Planning Methods (authentic planning meant to develop TPACK 
within the scope of teacher’s daily work)  
❏ Workplace Learning Methods (inherent learning from the professional community 
of practice within a particular educational context)  
❏ Other:  
 
11. Please describe best practice(s) for professional development offered by your district 
to encourage technology integration. *  
 
12. How did the listed best practice(s) affect your technology integration? *  
 
13. Please list any other thoughts about the professional development opportunities 
available within your district to encourage technology integration.  
 
Interview Opportunity  
Please complete if you are willing to be contacted for a 30-60 minute follow--up 
interview, based on your answers. You will also be asked to produce any artifacts 
relevant to the content of the study. 
 
First Name  
 
Last Name  
 
Email Address  
 
I would prefer an interview:  
Mark only one oval.  
○ face--to--face  
○ virtually 
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Appendix C: Interview Protocol 
RECOGNIZING TECHNOLOGY 
INTEGRATION MODELED AFTER 
THE TPACK FRAMEWORK 
INTERVIEW PROTOCOL  
Time of Interview: 
Date: 
Location/Setting: 
Interviewer: Laura McCusker 
Interviewee: 
Position of Interviewee: 
 
Before interview is conducted: 
• Thank the interviewee for agreeing to be a participant in the study. 
• Introduce the purpose of the study. 
• Inform the interviewee approximate length of time of the interview (30-60 minutes). 
• Inform the interviewee that the interview will be audio recorded (two voice recorders). 
• Inform interviewee that participation is confidential; his/her name will be unmentioned. 
• Inform interviewee that his/her participation is voluntary and he/she has the choice to 
end the interview at any time and withdraw from the study. 
• Ask interviewee if there are any questions regarding the interview process. 
• Confirm the interviewee’s participation in the interview.  
 
The survey that you completed helped to identify 1) the self-efficacy of professional 
development on the TPACK of K12 teachers, 2) best practices within professional 
development modeled after the TPACK framework, 3) the effect of professional 
development on the TPACK of teachers, and 4) the relationship between the TPACK of a 
teacher and the professional development offered within a school district.  
 
Demographic Information  
Ask relevant questions related to emerging patterns in the demographic information. 
Technology Integration Assessment Rubric  
1. In questions 1, 3, 5, & 7, you self-assessed your Technology Integration score to be 
[__] out of 16 [__%] on the Technology Integration Assessment Rubric. Please elaborate 
on why you gave yourself this rating. 
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2. In questions 2, 4, 6, & 8, you related those scores to the professional development 
within your district. Overall, how does the professional development within your district 
affect this self-assessment score? 
 
Ask relevant questions related to emerging patterns in the Technology Integration 
Assessment Rubric scores and interpretation. 
 
Professional Development for Technology Integration Reflection  
3. In question 9, you selected that the following format(s) of professional development 
sessions are offered within your district [face-to-face, online, blended, and/or other]. 
Please elaborate on which opportunities you have taken advantage of and why.  
 
4. In question 10, you selected that professional development sessions of [__] from the 
TPACK literature are offered within your district. In your experience, describe the 
effectiveness of each of these professional development sessions. 
 
5. In question 11, you identified the best practice(s) for professional development to 
encourage technology integration as [__]. In question 12, you explained that the listed 
best practice(s) affect your technology integration by [__]. Do you care to elaborate on 
this connection? 
 
6. Question 13 provided the opportunity to elaborate on any other thoughts about the 
professional development opportunities within your district to encourage technology 
integration. You answered [__]. Do you have any other thoughts to add? 
 
Ask relevant questions related to emerging patterns in the professional development for 
technology integration reflection. 
 
Discussion of Presented Artifacts 
Discuss the purpose, function, and effectiveness of any presented artifacts, if not already 
discussed within the interview. 
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Appendix D: Access to Participants Letter 
From: Laura McCusker <lm929@drexel.edu> 
Date: 
To: 
Cc: 
Subject: Ed.D. Research - Request for Access to District Administrators & Professional 
Staff Members 
 
Dear Superintendent: 
  
 My name is Laura McCusker, an English teacher at Southern Middle School 
within the Southern York County School District. As a doctoral student at Drexel 
University, under the guidance of my supervising professor, Dr. Ken Mawritz, and 
approval of Director of Educational Services for Intermediate Unit, I am planning 
research related to professional development to encourage technology integration among 
teachers using the lens of the Technological Pedagogical Content Knowledge (TPACK) 
framework.  
 
The TPACK framework highlights complex relationships between content, 
pedagogy, and technology knowledge for teachers. This framework is a useful 
organizational structure for defining what it is that teachers need to know in order to 
integrate technology effectively – no matter the type of technology available.  
 
The purpose of the proposed study is to highlight the best practices of local 
districts on training teachers in how to integrate technology effectively. By collecting this 
information from district faculty, it is my hope that school districts will benefit to learn 
the best practices of a professional development program that recognizes the importance 
of technology in any lesson.  
 
My case study is designed to use triangulated data sources of a survey, artifact 
review, and interviews to collect feedback from district professional staff members that 
have had experience planning, participating in, or reviewing professional development 
sessions intent on enhancing technology integration. Drawing from all 14 school districts 
served by LIU 12, I intend to survey 60 participants and interview 15 participants that 
meet the selection criteria.  
 
With your permission, I would like to contact the building administrators in 
your district. After receiving your approval, I will then email each administrator of a K-
12 building within your district requesting participation in the study, and a request to pass 
along the invitation to qualifying building faculty members. I hope to secure 4-6 
participants from your school district, of various professional roles, from various 
grade levels. 
 
Participants will be assigned a number that will be used in both the survey and the 
interview and artifact review to conceal their identities throughout the data collection and 
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analysis. The survey will be a Google Form, and the interview (face-to-face or virtual) 
will be audio recorded with the interviewee’s permission. Identifying information on any 
materials produced by the participants for the artifact review will be removed before 
being included in data analysis. Each participant will be asked to sign a statement of 
informed consent detailing the purpose of the study and the participant’s right to rescind 
participation at any time, for any reason, without repercussion. The researcher has also 
completed the Collaborative Institutional Training Initiative (CITI) Coursework with ID# 
4865639 for Social, Behavioral, and Educational Research Investigators. 
 
When the research has been completed, it is my intent to share any data that you 
or the Board of School Directors would wish to see. It is my hope that the findings on 
professional development to encourage technology integration will be relevant and 
meaningful to your district. 
 
I am greatly appreciative of your willingness to help me better understand the best 
practices of local school districts to facilitate technology integration through the 
professional development of teachers. Please Reply or Reply All if you are willing to 
allow district administrators and their building professional staff members to 
participate in this study. Additionally, if your district has any specific protocols for 
requesting access to and participation of district employees, please include such details in 
your response. If I can answer any questions for you before you make a decision, please 
contact me at 610-742-9682 or lm929@drexel.edu, or Dr. Ken Mawritz at 267-671-2267 
or kjm97@drexel.edu. 
 
Sincerely,  
 
 
Laura McCusker 
Doctoral Candidate 
Drexel University  
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Appendix E: Invitation to Participate Letter 
Dear Educator, 
 
Greetings!  My name is Laura McCusker, an English teacher at Southern Middle 
School and doctoral candidate in the Educational Leadership and Management program 
at Drexel University with Dr. Ken Mawritz as my dissertation advisor.  Your 
superintendent has granted me permission to invite you, as well as professional staff 
members from your building, to participate in my study.  
My research topic deals with planning professional development to encourage 
technology integration among teachers, using the lens of the Technological Pedagogical 
Content Knowledge (TPACK) framework. 
The TPACK framework highlights the complex relationships between content, 
pedagogy, and technology knowledge for teachers. This framework is a useful 
organizational structure for defining what it is that teachers need to know in order to 
integrate technology effectively – no matter the type of technology available. 
The purpose of the study, entitled “Professional Development Recognizing 
Technology Integration Modeled After the TPACK Framework,” is to highlight the best 
practices of local districts on training teachers in how to integrate technology effectively. 
By collecting this information from district faculty, it is my hope that school districts will 
benefit to learn the best practices of a professional development program that recognizes 
the importance of technology in any lesson. 
As part of my study, I wish to survey 4-6 professional staff members from your 
school district and possibly conduct a follow-up interview and artifact review with 
volunteers from those respondents. The included participants will be the first to complete 
the survey that create a proportional representation of professional role, grade level, and 
participation in district or building-led professional development aimed toward 
technology integration as either presenter or participant.  
Participation in the study will include the following guidelines: 
● The 20-question Google Forms survey will take participants 20-30 minutes to 
complete online. Questions will draw from a Technology Integration Assessment 
Rubric (self-assessment) and a reflection on experience with professional 
development for technology integration within your building and/or district. 
● At the end of the survey, the participants will have the opportunity to be contacted 
for a follow-up interview and participation in an artifact review. 
o The 10-question interview will take participants 30-60 minutes to 
complete via face-to-face or electronic means. Questions will draw from 
survey answers, but additional questions may be asked to clarify answers. 
o The artifact review will take participants up to 60 minutes of time for 
collection, scanning, and sending of artifacts related to professional 
development to encourage technology integration and TPACK. Such 
artifacts may include digital copies or scans of physical handouts, articles, 
pamphlets, worksheets, books, meeting agenda/minutes, or activities from 
the past 5 years.  
● Participants will be assigned a number that will be used in both the survey and the 
interview and artifact review to conceal their identities throughout the data 
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collection and analysis. The survey will be a Google Form, and the interview 
(face-to-face or virtual) will be audio recorded with the interviewee’s permission. 
Identifying information on any materials produced by the participants for the 
artifact review will be removed before being included in data analysis. Each 
participant will be asked to sign a statement of informed consent detailing the 
purpose of the study and the participant’s right to rescind participation at any 
time, for any reason, without repercussion.  
 
If you are willing to participate in one or both phases of this formal research 
study, please take the survey located at http://bit.ly/TPACKsurvey. By submitting 
your survey answers, you are consenting to the study with full knowledge of the nature 
and purpose of the procedures and your involvement in such, as outlined in this letter. If 
you have any questions or concerns regarding your decision to participate, please feel 
free to contact me or Dr. Ken Mawritz.  
 
Laura McCusker     Dr. Ken Mawritz    
Researcher      Drexel University    
610-742-9682     267-671-2267      
lm929@drexel.edu     kjm97@drexel.edu    
    
This study has been reviewed and approved by Drexel University’s Institutional Review 
Board (IRB).  The IRB has determined that this study meets the ethical obligations 
required by federal law and University polices. 
 
Thank you for your consideration to participate in this study. 
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Appendix F: Permission to Take Part in a Human Research Study 
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